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(57) 

npeAno>KeH npneiviHHK Ann onpeAeneHt/m 
MecTonono>KeHMn c ncnorib30BaHneM cncTeis/1 
cnyTHMKOBO^ CBJ13M GPS h GLONASS. 
ComacHo M3o6peTeHnto npeAnaraeTcn HOBan 
cTpyicrypa npneMHUKa, ooecneMM Barman npnewi 
cwraanoB n BbJMncneHMe MecTonojicoKeHwn c 
ncno/ib30BaHneM cnyTHHKOB KaK cucTeMbi GPS, 
TaK m cucTeMbi GLONASS. B 3Ty CTpyicrypy 
bxoaht i^enb npneiwa paAnocHmanoB c 

aHTeHHOM 10, CXeMaMU 18 TpaHCC^OpMHpOBaHMfl 

MacTOTbi, aHanoro-MM4>po8biM 
npeo6pa30BaTerteM 38, pa6oTa*cunnM Ha oneHb 

BblCOKOfi CKOpOCTM f\T\9\ KaHana CUCTeMbl 

GLONASS, \a cxeMaiwn oopaooTKM cumana, 
BKntoMaioiAMMH HecKoxibKo KaHanoB o6L^ero 
Ha3HaMeHMfl, KOTopbie MoryT npuHUMaTb KaK 
cumanbi cucTeMw GPS, TaK n cumanbi cucTeMbi 
GLONASS. B cxeMe 40 wcnonb3yeTcn 
nporpaMMnpyeMbiw reHepaTop 
nceBAOcnyHa^Horo KOAa m KOHTyp 
cepBoynpaB/ieHMfl cfeasofi, b kotopom Ann 

CfJOpMHpOBaHUfl JlOKa/lbHOfl 

TpaHcxfopMnpoBaHHO^ Hecymefi nacTOTbi 



ncnonb3yeTC« jioKanbHbitf reHepaTop, 
ynpaaneHne KOTopbiM ocymecTanneTcn TaK, 
mto6w oOecneMMTb ncnonb30BaHne HaManbHoi* 

MaCTOTbl Ann BXO>KAeHMn B CUHXpOHM3M co 

cnyTHUKOBbiM cumanoM. l~lpneMHHK c TaKotf 
CTpyicrypoM nosBonneT MCKfiKD^HTb 3aBMCMMOCTb 

OT TOfi UTIH UHOtf CeTM CnyTHMKOB M 

McnonbsoBaTb OAHy H3 ceTefi, ecni/i b Apyrofi 
npon3oiuen coofl, mto h nBnneTcn AOCTuraeMbiM 
TexHunecKMM pe3ynbTaTOM. 2 c. n 8 s.n.cp-nbi, 
3 nn. 
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(54) RECEIVER FOR POSITION DETECTION USING SATELLITE COMMUNICATION NETWORK 



(57) Abstract: 

FIELD: GPS and GLONASS global satellite 
positioning systems. SUBSTANCE: device has 
radio signal receiving circuit with antenna 
10, frequency transformation circuits 18, 
analog-to-digital converter 38, which 
operates at very high rate for GLONASS 
channel, and signal processing circuits, 
which includes several general-purpose 
channels, which can equally receive signals 
of GPS and GLONASS systems. Circuit 40 uses 
programmed pseudorandom code generator and 
phase servo control circuit, which uses 
local oscillator for generation of local 
transformed carrier frequency. Said local 
oscillator is controlled in order to provide 
initial frequency for establishing 
synchronism with satellite signal. This 
results in possibility to eliminate 



dependence on specific satellite network and 
to use another network, when one of them 
fails. EFFECT: possibility to receive 
signals and to detect position using 
satellites of GPS and GLONASS systems. 10 
cl, 3 dwg 
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H3o6peTeHne othocmtch k CMoreMaM, 
Koropwe npeAHa3HaneHbi An* onpeAeneHMH 
MecTonojio^ceHHiR 06-beicra no otholu8hwo k 
noBepxHocTM 3eMJin m ocHOBaHW Ha npneMe 
paAHocumajioB, nepeAaBaeMbix rpynnofl 
cnyTHMKOB, HaxoAfliMHXca Ha oKonoseMHOft 
op6MTe. 

B HacTOfltMee BpeMfl cymecTByioT ABe 
mo6axtbHbie cucTeMbi MecToonpeAeneHMH, 
no3BOJiflKDU^Me onpeflenflTb MecTononoweHMe 
06-beiaa npaKTunecKM b juo6om* tohkb 3eMJin. 
3thmm cucTGMaMn RBJiflfOTCfl mo6anbHaa 
cnyTHHKOBa« cucTeMa MecToonpeAeneHUH" 
(GPS-cucTeMa - "Global Positioning System") 
m rjio6anbHaq opoMTanbHaa Hasnrai^noHHafl 
cnyTHMKOBaq cucTewa (GLONASS-cucreMa). 

B oGeux CHCTeMax ncnonb3yeTCfl ceTb 

CnyTHMKOB, KOTOpbie HaXOAHTCfl Ha OKOJ103eMHOM 

op6nTe m Ka>KAbifi M3 kotopnx nepnoAM^ecKH 
nepeflaeT KOAnpoBaHHbie paAHOCumanbi, 
KOTopbie MoryT npMHMMaTbca npneMHWKOM A^ifl 
onpeAe/ieHMfl ero tohhofo MecTOHaxowAeHMfl no 
Aonrore, Lunpore m BbicoTe HaA ypoBHeM Mop*, 
a TaioKe ero ckopoctm m tomhopo BpeMeHM. 
Cyu^ecTByeT AononHMTenbHaa CMoreMa noA 
Ha3BaHneM RGIC ("Random Geostationary 
Integrity Channel" - "npoMSBonbHbiM 
reocTaqnoHapHbi^ KaHan qenocTHOCTn"), b 
KOTopofl ncnonb3yioTCfl reocTai^noHapHbie 
cnyTHHKH, HanpaaneHHO nepeAaioLUMe CMma/ibi 
Ha Te pernoHbi 3eMHoro tuapa, HaA KOTopbiMM 

OHM HaXOAATCfl. 

G P S-cm cTe m a nepeAaeT paAMOCumanbi c 
pacujupeHHbJM cneKrpoM Ha Hecymefi nacTOTe 
L1, paBHoR 1575,2 MI~L4, a TaioKe cumanbi Ha 
BcnoMoraTenbHofi Hecymefl naoroTe L2, paBHOM 
1227,6 MTu,. B AaHHOM cnynae MHTepec 
npeACTaBJifleT TonbKo MacTOTa L1, oahbko 
onucaHHoe HMwe M3o6peTeHMe npn 
Heo6xoAHMOcrn MO>KeT ncnorib30BaTbC5i m Anfl 
nacTOTbi L2. 

Cneicrp curHana pacLunpneTCH 3a cneT 
npuMeHeHMJ? nceBAOcnyHatfHbix koaob, mhwmm 
cnoBaMU, man Ha Hecymetf MacTOTe L1 
MOAynnpyeTCfi noBTopflK>meficfl 
nceBAOcnynaMHOM abomhhom 
nocneAOBaTeribHOCTbJo, Ha3biBaeMofi TaioKe 
nCLU-KOAOM (rAe nCLU 03HanaeT 
nceBAOcnyMaPiHbiW ojyM). Ha npaKTMKe cucTeMa 
ncnonb3yeT abs BMAa nCW-KOAOB, a HMeHHo: 

- C/A-KOAbi (koaw "rpyCoro onpeAeneHun" 
(aHm. "Coarse Acquisition")), nepeAaBaeMbie 
c HacTOToR 6mt 1 ,023 Ml~u; AnnHa stux koaob 
cocTaanjieT 1023 6MTa, a AnnTeribHOCTb nonHotf 
nocneAOBaTenbHocTH cocTaBrmeT 1 mc; C/A-koa 
o6ecneMkiBaeT npn6nn3MTenbHoe onpeAeneHne 
MecTonono>KeHHfl; m 

- P-KOAbi (koaw "TOMHoro" onpeAeneHMH 
(aHm. ("Precise")), nepeAaBaeMbie c MacTOTOM 
10,23 Mfu, m o6ecneMHBaK)Lmie 6onee TOHHoe 
onpeAeneHne Mecronono>KeHMfi. 

JlornHecKne nepexoAW KOAa 

cnHxpoHH3npoBaHbi c ct>a30fl Hecymefi L1 , a ppn 
MOAynflLjHH ncnonb3yeTCfl cf>a30Bafl Mopynaupn 
CTporo 3aAaHHoro Tuna (AByxnosni^noHHafl 
cfca30Bafl MaHnnynfli^Mfl wnw flOMH). 

C/A-KOAbl flBJlflK>TCfl OTKpblTblMH, 

AOCTy n hhmh ati« o6u4ero norib30BaHHfl n npn 
pa6oTe AonxHbi cfx^pMnpoBaTbCfl noKanbHo Ha 
npneMHOf^ CTopoHe no TpeM npMMMHaM. 
Bo-nepBbix, KOAbi no3BonnioT o6Hapy>KviBaTb h 
AeMOAynnpoBaTb cumanbi, npMHMMaeMbie Ha 
cf)OHe ujyMa c bwcokum ypoBHeM (Ha 20-30 aB 
Bbime ypoBHfl curHana), npn stom o6Hapy>KeHMe 
npon3BOAHTc« nyTeiw Koppeiifli^nn KOAa, 
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npuHAToro ot cnyTHMKa, m MA©HTHHHoro koas, 
cct)opMnpoBaHHoro noKanbHo. Bo-BTopbix, koan 
nosBorifljoT nAeHTuc^nmipoBaTb nepeAaioiAM^ 
cnyTHHK (b GPS-cucTewie Ka>KAOMy cnyTHUKy 

npMCBOeH KOHKpeTHbl^ C/A-koa). B-TpeTbMX, 

koaw no3BonflK)T MSMepnTb 3ana3AbiBaHne no 

BpeMeHU, HTO flBJl«eTCfl HeoOXOAHMblM 

ycnoBneM TOHHoro BbiHHcneHWH 
MecTonono>KeHM«. 

P-KOAbJ flBJlWKJTCfl 3aKpblTblMH, 

HeAOCTynHbiMH aha o6tAero nonb30BaHM5i n 
3ape3epBupoBaHbi b ochobhom aha 

MCnOJ1b30BaHHfl B BOeHHblX L^eilflX M MOryT 6blTb 

AonoriHMTeribHO 3aLUM<t>poBaHbt Ha nepeAatotAew 
CTopoHe. 

Cumanbi, nepeAaHHbie Ha HecyiAefi^ MacTore 
L1, AonoriHurenbHo KOAnpy»OTC« ABOHMHbiMM 
AaHHbiMH c HeBbicoKOM GKopocTbKD nepeAaMM B 
6oAax (50 6oa), co Ae p>Ka iam m n HaBnrau,vioHHyK) 

HHC()OpMai4MK) CnyTHMKa, T.e. MH<4)OpMaU,HKD, 

KOTopaq ncnorib3yeTCfl Ha npneMHOfl CTopoHe 
npn BbiMncneHUH MecTonono>KeHMfl. 3tm 
HaBuraqnoHHbie AaHHwe npeACTaBn^nDT co6ovi 
acpeMepnAbi, KOTopbie no3BonflKDT, c oaho« 

CTOpOHbl, BblMUCJIMTb TOMHOe (C TOMHOCTbKD AO 

OAHoro Merpa) MecTonono>KeHne cnyTHUKa b 
ntooofl MOMeHT BpeMeHM, a c Apyrofi cTopoHbi, 
ocyu4ecTBMTb o6iAyio npnBA3Ky no speivieHM Bcex 
npneMHHKOB, ncnonb3y»oiAMX HaBnrai4noHHyio 
cm CTe My. B stom cnynae npn MOAyriflL^nn 
HecymeR L1 AaHHbiMn TaioKe ncnorib3yeTCfl 
0a3OBafl MOAyriflunfl. 

PaccTOflHMe Me>KAy cnyTHUKOM n 
npneMHMKOM onpeAe/ineTCfl nyTeM n3MepeHn« 
ArtMTenbHocTM pacnpocTpaHeHMH (co CKopocrbio 
CBeTa) paAHOcurHana Me)KAy cnyTHMKOM n 
3eMnetf. CneAOBareribHo, paccroflHue 
onpeAeiifleTCfl, b MacTHocTM, nyTeM n3MepeHnn 

paCXO>KAeHM51 BO BpeMeHM Me>KAy MOMeHTOM 

nepeAaHM cnyTHMKOM xapaicrepMCTMHecKoro 
6MTa ("MOMeHTHoro" 6MTa) nceBAOcnyMaftHoro 
KOAa m MOMeHTOM npMeMa 3Toro 
xapaKTepMCTMMecKoro 6nTa npneMHMKOM. 

PaccT05iHMfl ot npMeMHMKa ao Tpex 
pasriMMHbrx cnyTHMKOB no3BonflK)T onpeAeriMTb 
MecTononoxeHMe npMeMHMKa b cMCTeMe 

KOOPAMHaT C Cj)MKCMpOBaHHb!M H33eMHblM 

HananoM oTcneTa, nocKonbKy Ha np^eMHotf 
CTopoHe Ha MOMeHT M3MepeHM« nono>KeHMe 

CnyTHMKOB B 3TOW CMCTeMe KOOpAMHaT M3BeCTHO. 

Hcnorib30BaHMe HeTBepToro cnyTHMKa AaeT 
B03MO>KHOCTb ycTpaHMTb pacxo>KAeH Me Me>KAy 
noKa3aHMeM nacoB Ha npneMHOM CTopoHe m 
noKasaHMeM nacoB GPS-CMCTeMbi: nonoxeHMe 

CnyTHMKOB B Ka>KAbltf MOMeHT BpeMeHM 

onpeAenaeTCfl nyTeM o6paiAeHM« k o6iamm 
CMCTeMHbiM MacaM, a nepeAaHHbie 
HaBMrai^MOHHbie AaHHbie no3BOJifiioT npMeMHMKy 
comacoBaTb cbom nacbi c stmm 3TanoHHbiM 
BpeMeHeM. M3MepeHMe ocyiAecTBnfleTcn 3a ABe 
MJiM TpM MTepai^MM c yneTOM Toro c£aKTa, hto Ha 
MOMeHT Hanana MSMepeHMft, He MMefl tohho^ 

npMBfl3KM no BpeMeHM, BO^TM B CMHXPOHM3M C 

nepeAaBaeMbiMM cnyTHMKaMM cumanaMn 

BpeMeHM MO>KHO nMLUb C TOHHOCTblO 

npM6riM3MTeribHO ao 10 mtim 20 mc, mto 
o6ycriOBJieHO 3aAep>KKoK pacnpocTpaHeHMfl 
cumana ot cnyTHMKOB k 3eMne. 

OTHOCMTeribHafl cKopocTb npMeMHMKa no 

OTHOLUeHMK) K CnyTHMK3M TaiOKO MO>KeT 6blTb 

onpeAeneHa nyTeM M3MepeHMfl Ha 
npMHMMaeMOfi HecyiAei^ MacTOTe L1 aqbc^eKTa 
flonnepa. Mcxoaa H3 SToro, mo>kho paccHMTaTb 

CKOpOCTb npMeMHMKa B 4)MKCMpOBaHHOM CMCTeMe 

KoopAMHaT reoMAa. 
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RGIC-CMcreMa bo mhofom aHanornMHa 
GPS-cMCTewie. B GPS-CMcreMe ncnonb3yioTCfl 
cnyTHUKM, Bpamajounnecfl BOKpyr 3eMnn, a b 
RGIC-cMcreMe ncnonb3yK>TCfl reocraL^noHapHbie 
cnyTHUKM, m 3Ta cucTeMa AononH«eT 
GPS-cucTeMy, o6ecneMMBan ycTpaHeHne 

B03HMKaK)lHHX B Hefi HSCOOTBBTCTBUR 

onpeAeneHHbiM TpeooBaHMHM m cHMKan puck 
HenpaBwibHbix M3MepeHMfl npn cooflx b He«. B 
3Tofl cmctsmb Mcnonb3yioTCfl Te we caMbie Tunbi 
cumanos m Ta we Hecymaa MacroTa L1. flna 

MfleHTMCf)HKai4MM CnyTHMKOB HCnO/lb3yK)TCfl 

nceBAOcnyMa^Hbie koah tom" >Ke atimhw m 
nepeAaBaeMbie c Tofi >Ke MacTOTotf, ho ohm 

OTJIHHaiOTCfl OT KOAOB CnyTHMKOB GPS-CMCTeMbl. 

CKopocTb nepeAaMM HaBuraqnoHHbix AaHHbix 
cocTaBjifleT b RGIC-cucTeMe He 50 6oa, a 250 
6oa. KoAnpoBaHne AaHHbix ocymecTBrmeTCH no 
anropMTMy BnTep6n, ooecnenMBaiomeMy 

OKQTMe MHC^OpMai^MM. 

B cucTeMe GLONASS HcnonbsyiOTCfl 
noAoGHbie o6u^ne npuHi^nnbi, oahsko mo>kho 
OTMeTMTb cneAytoiAne cymecrrBeHHbie ornuwn. 

- OTjinnaeTCfl Bbi6paHHa« Ha3eMHaa 
cucTeMa KoopAHHaT: nonoweHMe i^eHTpa 3eMnn 
He coBnaAaeT tomho c no/io^eHneM, npuHHTbiM 
b GPS-cMdeMe, a TaioKe He coBnaAaeT tomho 
HanpaaneHne na ceBep. riosTOMy ecnn ot 
npneMHMKa GPS-CMcreMbi Tpe6yK>TCfl 
KoopAHHaTbi b qbopMaTe cnareMbi GLONASS, 
Heo6xoAHMO TpaHCCfopMnpoBaHne c 
ncnojib30BaHueM Ta6nnL4bi nepecneTa nn6o 
nporpaMMHoro o6ecneHeHH« nepecneTa. 

- B cucTeMe GLONASS HaBMraijMOHHbie 
AaHHbie nepeAaioTCfl co CKopocTbJO 100 6oa. a 
He 50 6oa, npn MacTOTe nepeAaMM 
nceBAocnyMaflHoro KOAa 51 1 kTi\. 

- flanee, 3HaMeHMe Hecymetf MacroTbi L1 He 
flBnaeTca oahmm m TeM we. Ka>KAbiM cnymMK 
BeAeT nepeAany Ha cBoefi nacroTe L1 , n mmohho 
3to 3HaneHMe MacTOTbi no3BO/ifleT 
MAeHTMq^MUMpoBaTb cnyTHMK. nceBAOcnyMaMHbiM 

KOA OAMHaKOB AHH BCeX CnyTHMKOB, M OH He 

cnyxMT An« MAeHTM4)MKai4MM cnyTHMKa, a 
Mcnonb3yeTCfl TonbKO Ann OTAeneHMfl CMmana 
ot Luywia (cneiapanbHoe cwaTMe) m Ann 
onpeAeneHM« BpeMeHHbix pacxo>KAe h m c 
qenbio TOHHoro M3MepeHM« paccroaHMfl Me>KAy 

npMeMHMKOM M CnyTHMKOM. flMana30H MaCTOT L1. 

Mcnonb3yeMbi« Bcefl CMcreMofi GLONASS, 
cyiAecTBeHHO yAaneH ot AMana30Ha, 
ncnonb3yeMoro b GPS-cucTeMe, m cocTaBnaeT 
npM6riM3MTenbHO ot 1600 Mf*i4 ao 1615 Ml~i4. 
AHanorMHHo McnonbsyeTCfl m Howecr bo m3ctot 
L2. 

C yneTOM yKa3aHHbix Bbiuje ycnoBMtf 

CTaHOBMTCfl OMeBMAHbIM, HTO npMeMHMK, 

npeAHasHaMeHHbt^ Ana npMewia CMmanoB 
GPS-CMCTeMbi, He npMroAen aha pacneTa 
MecTononoweHMfl no paAMOCMmanaM ot 
cnyTHMKOB CMCTeMbi GLONASS m Hao6opoT. 
OAHaKO uenecoo6pa3HO 6bino 6bi 

O^ecneHMTb COBMeCTMMOCTb nK)6blX CMCTeM, 

BK/iioMafl AononHMTenbHbie CMCTeMbi TMna 
RG I C-CMCTeMbi . Ocooaa Heo6xoAMMocTb b gtom 
npoHBnfleTcn b tom cnyqae, KorAa b pa6oTe 

CnyTHMKOB OAHOf^ M3 CMCTeM B03HMK3IOT 

HenonaAKM nn6o KorAa no nonMTMHecKMM 
coo6pa)KeHMflM mx BpeMeHHO Henb3fl 
ncnonb30BaTb, hto MO>KeT npMBecTM k OMeHb 
cepbe3HbiM nocneACTBM«M An« Tex 
nonb30B3TeneM\ KOTopwe MoryT pa6oTaTb 

TOnbKO B OAHOfl M3 CMCTeM. B HaCTOflll^ee BpeMfl 

3to npMo6peTaeT Bee Gonee Ba>KHoe 3HaneHMe, 
nocKonbKy h aAe>KHocT b MHOKecTBa CMCTeM 
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ocHOBbmaeTCfl Ha tomhom onpeAeneHMM 
MecTononoweHMfl c noMombio cnyTHMKa. B 
MacTHOCTM, Tara* cMTyai4MH xapaiaepHa Ann 
MopcKoW HaBMrai^MM m aapoHaBMraqMM, Bee 
6onee nonaraioLAMXcfl Ha AaHHbie, nony^aeMbie 
ot CMCTeM GPS m GLONASS. HanpMMep, 
cymecTByeT TeHAeHi^Mfl k CMCTeMaTM3ai^MM 
HaBMrai4MOHHbix cpeACTB o6ecneMeHM« 3ax©Aa 
Ha nocaAKy, ocnoBaHHbix Ha Mcnonb30BaHMM 
CMmanoB cymecTByKomMx ceTefl cnyTHMKOBo^ 

CBA3M. 

Ombbmaho, MTO MO)KHO npMMeH«Tb M ABa 
cneL^ManM3MpoBaHHbix npMeMHMKa, Mcnonb3yfl 
oamh M3 hmx, KorAa Apyroi^ He MO>KeT 6biTb 
Mcnonb30BaH. OAnara TaKo« nyTb yABaMBaeT 
Ana nonb30BaTe/ifl L^eHy o6opyAOBaHM«. flpyroPi 

nyTb COCTOMT B C03AaHMM KOM6MHMpOBaHHblX 

npMeMHMKOB, coAep>KaiAMX ABO^Hyio npMeMHyio 
CMCTeMy. OAHaKO t3kom npMeMHMK flBnqeTcn 

AOporOCTOJIlAMM BBMAy TOrO, MTO KOn M M eCT BO 

npMeMHbiX KaHanoB (no Kpai^He^ Mepe MeTbipe), 
Tpe6yeMbix An« pa6oTbi b GPS-CMCTeMe, 
AonKHO 6biTb paBHo KonMMecTBy cnyTHMKOB b 
GPS-CMCTeMe, cMmanw KOTopbix Heo6xoAMMo 

npMHMMaTb OAHOBpeMeHHO, M COOTBeTCTBeHHO 

KonMMecTBo npMeMHbix KananoB (no KpafiHefl 
Mepe MeTbipe), Tpe6yeMbix An« pa6oTbi b 
CMCTeMe GLONASS, Aon>KHO 6biTb paBHO 
Kon mm ecT By cnyTHMKOB b CMCTeMe GLONASS, 
CMmanbi KOTopbix HeoOxoAMMo npMHMMaTb 

OAHOBpeMeHHO. 

CneAosaTenbHo, cymecTByeT 
h eo 6xo am moct b b pa3pa6oTKe HeAopororo 

npMOMHMKa, KOTOpbIM Mor 6bl npMHMMaTb 

CMmanbi GPS-CMCTeMbi, CMCTeMbi GLONASS 
MnM RG I C-CMCTeMbi MnM Aawe CMCTeM, KOTopwe 
6yAyT cosAaHbi b 6yAyu^eM, m KOTopbi« He 
npeACTaBnfln 6bi co6ofii npocTyio 
(AoporocTOfliAyK>) KOMSMHai^Mio AByx paSJIMMHblX 

TMnOB npMeMHMKOB. 

Hcxoah M3 BbtujeM3no>KeHHoro, b ocHosy 
HacTO«mero M3o6peTeHMfl 6bina nono>KeHa 
saAaMa pa3pa6oTaTb npMeMHMK cny th m ko b bix 
CMmanoB c hobo« cTpyKTypofl, KOTopw^ 6bin 6bi 
OTHOCMTenbHO AeiueB m KOTopbiR moxho 6bino 
6bi Mcnonb30BaTb KaK b CMCTeMe c 
eAMHCTBeHHofl HecymePi MacTOTO^ L1 (TMna 

GPS-CMCTeMbl), TaK M B CMCTeMe C HeCKOnbKMMM 

HecymMMM MacTOTaMM L1 (TMna CMCTeMbi 
GLONASS). B npMeMHMKe c TaKoCH CTpyicrypo^, b 
MacTHOCTM An« i4mo>pobom o6pa6oTKM CMmana 
(flBTifliomePtcfl HaM6onee cno>KHOM m, 
cneAOBaTenbHo, AoporoPi MacTbra npMeMHMKa), 
mo>kho npMMeH^Tb KaHanbi o6mero Ha3HaMeHMfl, 
KOTopwe MoryT npMHMMaTb CMmanbi ot nio6o^ 

CMCTeMbi. 

ComacHO m 306 peTe h m ko npeAnaraeTcn 
npMeMHMK cnyTHMKOBbix CMmanoB, KOTopwi^ 
MOKeT npMHMMaTb m oopa6aTbiBaTb CMmanbi, 
nepeAaBaeMbie cnyTHMKaMM, npMHaAnewaLAMMM 
ceTM c eAMHCTBeHHo^ Hecymetf MacTOToK, m 
CMmanbi, nepeAaBaeMbie cnyTHMKaMM, 
npMHaAne>Kaii^MMM ceTM c necKonbKMMM 

HecyiUMMM MaCTOTaMM, M KOTOpbIM BKnioMaeT: 

ijenb npMeMa paAMOCMmanoB, BioiioMaioLAyio 
cxeMbi Arm TpaHcqbopMMpoBaHM« npMH^Tbix 
HecyiAMX MacTOT b HecKonbKO 

TpaHCCfDOpMMpOBaHHblX MaCTOT, OTnMMHblX OT 

npMHRTOM Hecyi^eM MacroTbi, m no KpaMHefi Mepe 
oamh aHanoro-i^Mc^poBoR npeo6pa30BaTenb An« 

npe06pa30BaHMfl TpaHC0OpMMpOBaHHblX TaKMM 

nyTeM CMmanoB b qMc{)poBO^ cMman c 

HeCKOn b KM M M TpaHCC}>OpMMpOBaHHblMM 
HecytUMMM MaCTOTaMM, COOTBeTCTByiOLAMMM 
HeCKOJI bKM M CnyTHMKaM, CMmaJlbl C KOTOpblX 
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npMHMMa»OTCfl OAHOBpeMeHHO H KOTOpbie 

ocymecTB/iflioT nepeAany Ha pa3nnMHbix 
Hecyinnx MacTOTax, 

no KpafiHefl Mepe oamh KaHan i4M<$poBOfl 
o6pa6oTKM cumanoB, b KOTopbifl nocTynaer 
UMcfcpoBofl cuman c h ecKon b km m m 

TpaHC(JX3pMHpOBaHHblMM HBCyU4MMM HaCTOTaMM 
H KSDKAblW M3 KOTOpblX BKHIOMaeT KOHTyp 

cepBoynpaBneHM* <$>a3ofi nceBAocnyHafiHoro 
KOAa m cpazoft TpaHccpopMMpoBaHHOfl Hecymefl 

HaCTOTbl, KOTOpblfi BKTIK)Ma©T, Bo-nepBbix. no 

KpaflHefl Mepe oahh reHepaTop c ijMcfcpoBbiM 
ynpaB/ieHneM qbasoB, ynpasnneMbifl CMmanoM 
ycTaBKM qacTOTbi m CMmanoM o>a30BoB owm6km 
m, so-BTopbix, nporpaMMnpyeMbiPl reHepaTop 
jioKEuibHoro nceBAOcnyMattHoro KOfla, 

ycTpoficTBO Bbioopa KOfla, no3Bonn>ou4ee 
nonbsoBaTento noAaBaTb Ha reHepaTop KOAa 
cuman Ann Bbioopa oAHoro KOAa M3 HecKoribKnx 

B03M0>KHblX KOAOB, rfle 3TM pa3JlHHHbie KOAbl 

coot BeTCTBy jot pa3riMMHbiM cnyTHUKaM AByx 

CeTeR CBA3M, 

ycrpoficTBo Bbi6opa nacTOTbi, no3Bonn»oinee 
nonb30BaTen»o noAaBaTb Ha reHepaTop oahh M3 
HecKonbKux B03MO>KHbix cMmanoB yCTaBKM 
nacTOTbi, rAe stu pa3nMHHbie cumaribi 
COOTBeTCTByiOT paSJIHHHbIM cnyTHMKaM BTopoPi 
ceTn CBA3M, a TaioKe bcgm cnyTHMKawi nepBofi 

CeTM CBA3M, M 

ycTpoPicTBO Ann BbmncneHMn 
MecTononoxeHMfl no i^ncfjpoBbiM 3HaMeHMflMn, 
BbiflaHHbiM KOHTypoM cepBoynpaBneHMn. 

CneAyeT oTMeTMTb, mto b npneMHMKe c 
npeAnaraeiwo^ crpyKTypofl KO/iMMecTBo 

pa3nMHHWX TpaHCC{)OpMHpOBaHH« HaCTOTbl He 
paBHO KOJlMHeCTBy pa3riMHHb!X HecyU4MX MaCTOT. 

OAHaKo npn npaKTMMecKo^ peanMsai^nn 
npneMHMKa b i4enn npneivia paAMonacTOTHbix 
cumanoB An* cumanoB o ah oh acroTHo ft 
cucTeMbi m Ann cumanoB MHoronacTOTHOft 
cucTeMbi i4enecoo6pa3HO npeAycMOTpeTb 
pa3AenbHbie TpaKTbi TpaHcqbopMnpoBaHun n 
qbunbTpauMM. ripeAnoHTMTenbHo TaioKe 
npeAycMOTpeTb oTAenbHbie aHanoro-unct)poBbie 
npeo6pa30BaTenn. Oah3ko pasnnHHbie KaHan bi 
qncf)poBoft o6pa6oTKH cumanoB nannioTcn 
KaHanaMM o6mero Ha3HaneHMn n Mcnonb3yioT 
eAMHbJM Tpairr o6pa6oTKM. 

JloKanbHbift reHepaTop c i^no>poBbiM 
ynpaaneHneM <£a3ofl npeAnoHTMTenbHO 
pa6oTaeT c TaKofi nacTOTofl BbinncneHMft, 
KOTopan BABoe npeBbiuiaeT Han6onbiuyK) 
TpaHccpopMMpoBaHHyio nacTOTy, nocTynaioi^yK) 
M3 uenn npneMa paAMOHacroTHbix cumanoB. 

Ana noncHeHMfl npeAnaraeMoi* crpyKTypbi 
HMKe KpaTKo OTpaxeHbi HeKOTopwe o6mne 
npHHminw, nono>KeHHbie b ee ocHOBy. 

OcHOBHan i4Aen 3ai<nioMaeTCfl b tom, mto 
npneMHMK Aon>KeH 6biTb cnocobeH 
OAHOBpeMeHHO paooTaTb KaK b cMcreMe c 
eAMHCTBeHHofl Hecymefl nacTOTofi L1, TaK m b 
cucrreMe co mhokgctbom Hecyinnx nacroT L1. 

A. PaAMocuman, npMHnTbiR aHTeHHo^, 
noABepraeTcn no KpaftHeft Mepe oAHOMy 
TpaHc4)opMnpoBaHMK5 Hecyu4eR nacTOTbi m no 
KpaftHeft Mepe oaho« iiiMpoKononocHofi 
4>nnbTpaL^nn, hto nosBonneT paBHWM o6pa30M 

npUHflTb BCe MHO>KeCTBO HecyLi^MX MaCTOT 
MHOTOHaCTOTHOM CUCTeMbl. 

TpaHcqbopMnpoBaHMe MaCTOTbl MO>KHO 
ocymecTBnflTb b HecKonbKO cTaA^K c 
nocneAOBaTenbHbiMM 3HaneHnnMM 
npoMe>KyTCNHbix nacTOT. flnn OAHonacTOTHOft 
cucTeMbi rpaHcqbopMnpoBaHne MOAynnpyjomero 
cumana mo>kot ocyu^ecTannTbcn cpa3y Ha 
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nonocy sacTOT MOAynkipy»omnx cumanoB, a He 
Ha npoMe>KyTOMHyK> nacTOTy. B cnynae 
MHoronacTOTHoft cucTeMbi TpaHc4)opMMpoBaHne 
3aBepiuaeTCfl Ha npoMe>icyTOHHO« MacTOTe, 
3HaneHne kotodoA 3aBMCHT ot 3HaMeHnn 
npuHMMaeMOft Hecymefl nacTOTbi m 
ujMpoKononocHoft cfunbTpamin, kotodom 
noABeprajoTcn Bee BOSMoxcHbie npoMe>KyTOHHbie 
nacTOTbi, cooTBeTCTByjomne pa3nnHHbiM 
HecymuM nacTOTaM. 

E. TpaHccfropMnpoBaHHbifl cuman Aanee 
npeo6pa3yeTcn b i^nc^poByjo o>opMy c noMombio 
aHanoro-micfpoBoro npeo6pa30BaTenfl, 
pa6onan nacTOTa KOToporo b npMHUMne 
cyi^ecTBeHHo Bbiiue yABoeHHoft MaKCUManbHofi 
npoMe>KyTOHHoft nacTOTbi npuHAToro cumana 
nocne ero TpaHCC^opMMpoBaHktn m (punbrpauyin. 

B. Cumanbi nocne TpaHcqbopMnpoBaHun 
nacTOTbi h npeo6pa30BaHM« b u.nc^poByio 4>opMy 
b npnHi4nne noAatoTcn napannenbHo b 
HecKonbKO KaHanoB o6pa6oTKM cumanoB 
(KonnnecTBo KaHanoB cooTBeTCTByeT 
KonnnecTBy cnyTHUKOB, cumanbi KOTopbix 
Tpe6yeTcn npuHMMaTb OAHOBpeMeHHO). Ka>KAbi« 
M3 KaHanoB MOKeT o6pa6aTb!BaTb cumanbi ksk 

OAHOMaCTOTHO«, TaK \A MHOrOMaCTOTHOft 
CUCTeMbl. 3TH KaHanbl MAeHTHHHbl M HMeiOT 

nporpaMMHoe ynpasneHHe. riporpaMMHpoBaHMe 
cocTOMT b tom, hto b Kax<Abift KaHan b qbopMe 

Ll,M4)pOBOkl KOMaHAbl nOAaeTCH \AHCpOpMBl\V\9\ o6 

MAeHTMc^HKai^MM ceTM CBA3M m cnyTHMKa, cuman 
KOToporo cneAyeT ncnonb30BaTb. 

r. Ka>KAbJft KaHan BKnfOMaeT i^ncf)poBoft 
KOHTyp cepBoynpaBneHMfl o>a3oft 
nceBAOcnyHatfHoro KOAa m 0a3o« Hecymeft 
nacTOTbi. ocyu^ecTBnnioiuMft cepBoynpaaneHHe 
no 4>ase m MacTOTe nceBAOcnyMaftHbiM koaom, 

CtXDpMMpyeMblM nOKanbHO, M MAeHTMMHbIM 

nceBAOcnyHaMHbiM koaom, npHHMMaeMbiM co 
cnyTHMKa, c yneTOM acfx^eKTa flonnepa. 
CneAOBaTenbHO, b KOHTyp nocTynaeT 
cnyTHMKOBbiM cuman nocne 

TpaHCqbOpMHpOBaHMfl HaCTOTbl M 

aHanoro-UMcjDpoBoro npeo6pa30BaHnn, m stot 
KOHTyp qbopMMpyeT cumanbi c>a30Boft oujm6km 
Hecyu^eft m cwmanbi c()a30BO« oujm6km KOAa, 
KOTopbie McnonbsyioTCfl Ann noAAep>KKM 3Toro 
cepBoynpaaneHMn o>a3oft KOAa m 0a3o^ 
Hecyu4e«. 

fl. B yKa3aHHOM Bbiiue KOHType Ann 
cepBoynpaBneHMJi cpasoft KOAa ncnonb3yeTcn 
nporpaMMMpyeMbift reHepaTop noicanbHoro 
nceBAOcnyHaftHoro KOAa (T.e. reHepaTop, 
KOTopbifi Mo>KeT nepeAaBaTb pa3nMHHbie KOAbi. 
Bbi6npaeMbie b 3aBMCMMocTM ot Toro cnyTHMKa, 
CMmanbi KOToporo Tpe6yeTcn npMH«Tb, m 
npeACTaBnnioiuMe coooW koa CMCTeMbi 
GLONASS mjim BbiCpaHHbift koa RGIC- nn6o 
GPS-cMCTeMbi), KOTopwft 3anycKaeTcn 
CMHxpoHM3aTopoM, ynpaBnneMbiM no <pase m 
nacTOTe CMmanoM o>a30Boft oujm6km KOAa, 
4)opMnpyeMbiM b KOHType. 

E. B paccMaTpMBaeMOM KOHType Ann 
cepBoynpaBneHMn qbasoft Hecyu^eft TaioKe 
Mcnonb3yeTcn noKanbHbift reHepaTop c 
i^MqbpoBbiM ynpaBneHMeM o>a3oft, Ha KOTopbift 
Mo>KeT noAaBaTbcn, Bo-nepBbix, cuman 
HananbHOM ycTaBKM nacTOTbi m, Bo-BTopbix, 
cwman (£a30B0fl oujm6km Hecymeft, npM otom 
HananbHoe sHaneHMe Mo>Ker 

nporpaMMMpoBaTbcn m cooTBeTCTByeT OAHOMy 
M3 3HaneHMft necymeft nacTOTbi cnyTHMKa, 

BblSpaHHOMy M3 HeCKOnbKMX B03MO>KHblX 

3HaneHMft (T.e. 3HaneHMio nacTOTbi, 
Mcnonb3yeMotf b GPS-CMCTeMe, nMGo 3HaneHMKD 
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onpeAeneHHofl BbiopaHHofl MacTOTbi, 
ncnojib3yeMo« b cHCTeiue GLONASS). PaooMaa 
nacTOTa ynoMAHyToro noKanbHoro reHepaTopa 
(t. e. MacTOTa BbJMncneHUfl CMHTe3MpyeMbix 

UMCj)pOBblM 06pa30M Cj)a30BblX Bbi6opoK, a He 

MacTOTa cJxjpMMpyeworo Kone6aHvm) ABnaeTCH 
AOcraTOMHo BbicoKotf, HTo6bi o6ecnesMTb cnHTe3 
n»o6ofl Tpe6yeMOfi MaoroTbJ M3 Anana3ona 
MacTOT, KOTopwe MoryT 6biTb npeo6pa30BaHbi 
aHanoro-uwfcpoBbiM npeo6pa30BaTeneM. 

riOMMMO HSJICWCeHHblX Bbiiue npuHunnoB, 
cneflyer Ta»0Ke oTMeTMTb, mto cornacHo 
M3o6peTeHMK) npeAnaraeTCR TaiOKe cnoco6 
npneMa cnyTHUKOBbix cumanoB b npneMHMKe n 
onpeAe/ieHUfl MecrononoaceHHH npweMHwca Ha 
ocHOBe npuH^TbJX cumanoB. npn stom cnyTHMKn 
npnHaAne>KaT nn6o k nepBotf ceTn c 
eflMHCTBeHHoW Hecymefi MacTOTofi, nn6o ko 

BTOpofl CeTM C H BC KOJ1 b KH M M Hecyil^MMH 

nacTOTaMn, m 3tot cnoco6 OTJiMMaeTcn TeM, mto 
npn ero ocymecTaneHWH npeflycMOTpeHb! 
cneflyK>mne cTaAwi: 

- npneivi cumanoB HecKonbKHx cnyTHMKOB c 

f-IOMOmblO aHTeHHbl, 

- TpaHcxpopMnposaHMe Hecymefl MacTOTbi 
pa3JiMMHbtx npuHATbix cumanoB c 

4)OpMMpOBaHMeM HeCKO/lbKHX 

TpaHccjxjpMnpoBaHHbix Hecymux MacTOT, 

OTJlMMHblX OT npHHflTOfi Hecyii^eM HaCTOTbt, 

noflana HecKonbKHx oAHOBpeivieHHo 
npuHSTbix Hecyujux MacTOT no KpafiHefi Mepe Ha 
oahh o6imhm aHanoro-Ljno>poBotf 

npeo6pa30BaTenb u npeo6pa30BaHne 
cooTBeTCTByioinero nonHoro cumana b 
qnqbpoByio cfcopMy, 

noAasa i^ncppoBbix cumanoB M3 
npeo6pa30BaTerifl no Kpa&nefl Mepe b oamh 
KaHan o6pa6oTKH cumanoB, KOTopbifl flBnneTCH 
o6u^hm An« Bcex TpaHcqbopMHpoBaHHbix 
Hecymux nacTOT, noorynaiOLUHX ot 
npeoopa30BaTenfl, 

- Bbioop 3HaneHHfl ycTaBKn MacTOTbi, 

COOTBeTCTByHDU^erO 3HaMeHHK) KOHKpeTHOpI 
TpaHCC})OpMMpOBaHHO^ HaCTOTbJ , H3 H eCKOJl b KMX 
B03MO>KHblX 3HaMeHM« yCTaBOK, 

COOTBeTCTByKHUKX pa3nWHHblM cnyTHHKaM, M 

noAana cooTBeTCTByiomero cumana ycTaBKM b 
reHepaTOp c LiviqbpoBbiM ynpasneHweM qba3otf 
TaKMM o6pa30M, MTo6bi 3TOT reHepaTop 
cpopMnpoBan MacTOTy, cooTBeTCTByiomyto 
3HaMeHMio ycTaBKn, a TaiOKe noAana b stot 
reHepaTop cumana cf>a30B0M owhokh, 
BbiA^BaeMoro KOHTypoM cepBoynpaBneHUfl 
4)a30M. b coaraB KOToporo bxoaht reHepaTop, 

- Bbioop nceBAOcnyHa^Horo KOAa m noAana 
cooTBeTCTByioLAero cumana ycTaBKM b 
nporpaMMMpyeMbiK reHepaTop noKanbHoro 
nceBAocny^aflHoro KOAa TaKMM o6pa30M, MTo6bi 
stot reHepaTop ct)opMMpoBan oahh Tpe6yewibi« 

KOA H3 HUCJia HeCKOnbKMX B03M0>KHblX koaob, 

npMMeM 3tot reHepaTop bxoaut b cocrraB 
KOHTypa cepBoynpaBneHMn m npeAycMOTpeH 
Koppen^Top, ocyiAecTBnflK3LnnR CABur 
o>opMiipyeMoro KOAa tskum o6pa30M, HTo6bi 

06eCneMMTb CMHXpOHH3M C MAeHTMMHbIM koaom, 

npucyTCTByKDu^MM b MOAynni^MM cumana, 
nocrynaK>u4ero ot npeo6pa30BaTena, m 

- BbiHucneHne MecTononoxeHUfl npkieMHUKa 
no Mn0poBbiM 3HaMeHMRM, BbiAaBaeMbiM 
KOHTypow cepBoynpaBneHnn. 

flpyrne oco6eHHOCTM m npenMyiAecTBa 
M3o6peTeHMfl 6onee noApo6HO nowcHflioTCfl b 
npMBeAeHHOM HM>Ke onucaHkin co ccbuiKofl Ha 
npunaraeMbie nepTe^n, Ha KOTopbix noKa3aHo: 

Ha cf)nr. 1 - o6mafl CTpyioypa npneMHUKa 
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cnyTHUKOBbix cumanoB cornacHo HacTOflmeMy 
M3o6peTeHMK>, 

Ha <£nr. 2 - rpaqbMMecKoe H3o6paxeHne 
Anana30HOB MacTOT, o6pa6aTbiBaeMbJX b L^enn 
npweMa, noKa3aHHOM Ha <pnr. 1, n 

Ha <J)nr. 3 - cTpyicrypa cxeM i^nc|>poBo« 
o6pa6oTKH cumana, BK/itoH6HHbix nocne qenn 
npneMa paAMOHacroTHbix cumanoB. 

H3o6peTeHne 6onee noApo6no noflCH«eTcn 
Ha npwviepe npneMHMKa ( KOTopwi^ MO>KeT 
npuHnwaTb xax cumaxibi ot ceTM cnyTHweoBofl 

CBH3M GPS-CHCTeMbl (ceTb C eAMHCTBeHHOfl 

Hecyu^e^ MacTOTo^ L1), TaK m cumaribi ot ceTH 
cnyTHMK0BO« cbhsh cucTeMbi GLONASS (ceTb c 

HeCKOnbKMMM HecyL^MMM HaCTOTaMM L1). 

B o6u\y\o CTpymypy npeAnaraeMoro 
npneMHMKa bxoaat paAHoaHTeHHa 10, nocne 
KOTopoi^ ycTaHOBJieH cfmnbTp 12, 
nponycKaHDinn^ Bee Tpe6yeMbie cnmanbi c 
HecyiAMMM MacTOTaMM L1. 3tot 0nribTp 
npeAHOMTHTenbHo npeACTaBnqeT co6o^ 
nonocoBofi o^nribTp c AByMfi nonocaMU 
nponycicaHHfl, a nMeHHo, oneHb y3KOM 
(HecKonbKO MTl^) nonoco^ aha cumanoB 
GPS-cucTeMbi c MacTOTo« HecyLi^ei^ 1575,42 
MTi4 m cpaBHMTenbHo lunpoKoi^ nonocoti 
npn6nM3HTenbHO ot 1597 ao 1617 Mftj Anfl 

CMmanOB CO BCeMM B03MO>KHblMH HaCTOTaMM 

cucTeMbi GLONASS. 

nocne yKa3aHHoro o>nnbTpa 

nocneAOBaTeribHO BK/iK)HeHbi ManomyMwinnPI 
ycunnTenb 14 BbicoKO« nacTOTbi (MLiiY) h 
ctJMJibTp 16 Toro >Ke Tuna, mto m nepBbiw qbn/ibTp. 
nocne ycuneHun n qbunbTpat^MM BM-cumanbi 
noAaiOTcn Ha rpynny cxeM 18 
TpaHcqbopMMpoBaHHfl nacTOTbi, KOTopue 
qbopMnpyioT cumanw c npoMe>KyTOMHbiMM 

MaCTOTaMU, 3HaMeHMW KOTOpblX MeHbiiie 

3HaMeHMfl Hecyme^ L1, ho b KOTopbix 
coxpaHfleTcn cpa30Ba« MOAynflL^nfl stoH 
Hecyme«, npn stom TpaHcqbopMHpoBaHne 
3aBepujaeTCfl Ha MacTOTax, KOTopwe MoryT 
o6pa6aTbiBaTbca nocneAyiomMMM cxeMaMM 
o6pa6oTKVi cumana. MaKCHManbHbie paoonne 

HaCTOTbl GbJCTpOAe«CTByK3l4MX cxeM 06pa60TKM 

cumanoB Ha ocHOBe KpeMHMfl MMeioT nopjiAOK 
BennHMH OKono 60 Ml~u. nosTOMy Bbi6npaioTCfl 
TaKne SHaneHMfl n po Me>Ky toh h bix MacTOT, 
KOTopwe cymecTBeHHO MeHbiue ynoMAHyTo^ 
BenuMMHbi. 

Cne^iyeT OTMeTMTb, mto 

TpaHCCf)OpMMpOBaHMe MaCTOTbl 06blMHO 

ocytaecTBnfleTCfl b HecKonbKO 
nocneAOBaTenbHbix CTaAufi, Ha KOTopbix 
3HaMeHnn n po m e>Ky tom h bix MacTOT 
nocneAOBaTenbHo CHM>KaK)TCfl, xota sto h He 
flanneTCfl cymecTBeHHbiM Ann n3o6peTeHMfl. B 
BapM3HTe, npeACTaaneHHOM Ha cpwr. 1 b 
KaMecTBe oahoto M3 BOSMOXHbix npMMepoB, 
noKa3aH nepBbiR 6noK 20, ocymecTanflioLUKiM 
TpaHCQbopMnpoBaHHe b nepByto npoMe>KyTOMHyio 
MacTOTy, 3a KOTopbiM cneAyeT btodoH 6noK 30, 
ocyii^ecTBnflJomuR TpaHcqbopMnpoBaHne Ha 
6onee HM3Kne npoMe>KyTOMHbie MacTOTbi. B 
nepBOM 6noKe 20 ncnonb3yeTc« noKanbHbitf 
reHepaTop OL1 , cMecnTenb ML1 m cpunbTpbi 22, 
24. 3tot GnoK TpaHcqbopMnpyeT npuHATbie ot 
CMCTeM GPS nnn GLONASS cumanw b TaKoe 
KonwMecTBO cumanoB c n poMe>Ky tom h bi m m 
MacTOTaMM, KOTopoe cooTBeTCTByeT KonnMecTBy 
Hecymux MacTOT L1 b npuHATOM cumane, npn 
3tom MMeeTCfl OAHa nepsafl npoMe>KyTOMHa5i 
MacTOTa, KOTopy»o nonynaioT b pe3ynbTaTe 
TpaHco>opMnpoBaHMfl HecyujeH MacTOTbi 
GPS-cucTeMbi, cocTaBnflMDinei^ 1575,2 M!~i4, a 
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TaioKe HMeeTCH TaKoe KonnnecTBO 

npOMe>KyTOMHblX MaCTOT, KOTOpoe COOTBeTCTByeT 
KOJlMMBCTBy Heoymnx HaCTOT B CUCTeMe 

GLONASS, nocKo/ibKy BHe 3aBHcnMOCTw ot 
npnHHMaeMo« MacroTu cucTeMbi GLONASS 
Mcnonb3yeTCfl oawh h tot we noKanbHbifl 
reHepaTop OL1 . C Bbixona CMecnTenfl cMmanw 
napannenbHo noAaKrrcfl Ha ABa pa3/inMHbix 
4>nnbTpa: cjDH^bTp 22 c y3Koft nonocoft 
nponycKaHUfl c qeHTDOM Ha npoiviewyTOMHOfi 
nacTOTe, nonyneHHofi b peaynbTaTe 
TpaHccfcopMnpoBaHMfl Hecymeft MacroTbi 
GPS-cMCTeMbi, npuMeM AaHHbifl qtuinbTp 
nponycKaeT TonbKO ckimanbi GPS-cucreMbi, m 
c}DnnbTp 24 c oonee LunpoKoPi nonocoft 
nponycKaHUfl, nponycKaKDmwfl ace 
npowewyTOHHbie nacroTbi, nonyneHHwe b 
pe3y/ibTaTe TpaHccpopMkipoBaHwa Hecyu^Mx 
MacTOT CMCTeMbi GLONASS. BTopoft 
TpaHCC|)opMMpyK)iJ4M« 6/iok 30 paooTaeT 
aHanornwHO nepBOMy c Teis/i numb oTriMMMeivi, hto 
o6pa6oTKa cHmanoB cwcTeM GPS v\ GLONASS 
ocyLuecTB/i«eTCfl b hom b pa3AenbHbix KaHanax. 

BbixoAHO^ cwman c cfcwnbTpa 22 (KaHan 
GPS) noAaeTc« Ha cMecnTe/ib ML2, Ha KOTopbifl 
TaioKe noAaeTcn cuman c nacTOTofl, 
reHepkipyewioft noKanbHWM reHepaTopoM OL2, a 
BbixoAHO^ cuman cMeckiTerm ML2 nocTynaeT Ha 
cf>nnbTp 26 c i^eHTpoM nonocbi nponycKaHHH Ha 
hoboR npoMewyTOHHOft nacTOTe, oo"pa3yK>meftcfl 
b pe3ynbTaTe TpaHc4>opMnpoBaHnn n 
o6o3HaMaewioft HHwe KaK TpaHO0opMnpoBaHHan 
Hecyu^an nacTOTa FtO. fl/i* SToro KaHana GPS 
TpaHctfiopMnpoBaHHafl Hecymaa HacroTa FtO 
NioweT 6biTb Aawe paBHa Hynio (c yneTOM 
AonnepoBCKoro scfx^eKTa): BbixoAHofl cuman 
npeACTaBJiaeT coooft MOAynwpyiomwtf cuman, b 

KOTOpblfl BKnKDMGH AOnnepOBCKHfi 3(fc0eKT. 

no/ioca nponycKaHMfl LBO cfmnbTpa 26 AonwHa 
ooecneMUBaTb npoxowAeHHe MOAyn«L\noHHoro 
cneicrpa cumana GPS-cucreMbi, a TaioKe, KaK 
OMeBMAHo, AonnepoBCKofi HacroTbi. 

B ApyroM KaHane TpaHcc£opMnpoBaHna 
nacTOTbi, T.e. b KaHane GLONASS, 
npeAycMOTpeHbi CMeci/iTenb ML3, reHepaTop 
OL3 m cjDnnbTp 28. B pesynbTaTe 
TpaHccfropMnpoBaHMfl nonynaioT cepwo 

TpaHCC|X)pMMpOBaHHblX Hecyil^HX HaCTOT ot Ft1 

AO Ftn. t. e. no oahoB Arm KawAott Hecymeft 
MacTOTbi L1 cucTeMbi GLONASS. nonoca 
nponycKaHM« LB1 cfcwnbTpa 28 KaHana 
GLONASS cyo^ecTBeHHO tuwpe no cpaBHenwo c 
nonocoft nponycKaHun cjDnnbTpa 26 b KaHane 
GPS. nonoca nponycKannfl orpaHUMeHa 
3HaneHMeM HaHMeHbweft (Ft1) n Han6onbuueft 

(Ft2) TpaHCCfcOpMUpOBaHHblX nacTOT (Ftn). 

OneBMAHO TaioKe, hto Ha yKa3aHHbix KpaftHMX 
MacTOTax cneAyeT ynnTbisaTb MOAynflLjHOHHbift 
cneicrp n AonnepoBCKHfl 300eKT, BcneACTBue 
Hero oinpnHa nonocbi LB1 cocTaanaeT no 
KpafiHeft Mepe 15 nn6o 20 MTq. 

JlOKanbHbie reHepaTopu OL1, OL2, OL3 
npeACTaB/ieHw Ha cfwr. 1 KaK He3aBMCMMbie 
aneMeHTbi. OAHaKo Ha npaKTHKe Tpn BbixoAHbix 
cumana OL1. OL2, OL3 co B3anMocB«3aHHbiMM 
nacTOTaMM reHepupytoTCfl eAUHbiM 

CMHTe3aTOpOM MaCTOT, CHHXpOHM3MpOBaHHblM no 

<£a3e c reHepaTopoM onopHOM MacroTbi. 

flanee b npneiviHHKe b KaHane GPS 
npeAycMOTpeHbi yckinHTenb 32 c perynnpyeMbiM 
Koscfxt) m i\iA eHTo m ycuneHMfl, nocne KOToporo 
BKnioneH aHanoro-LjMcfcpoBOfi npeo6pa30BaTenb 
34, a b KaHane GLONASS - ycunnrenb 36 c 
perynMpyeMbJM K03cf)cf)ni4neHTOM ycuneHMfl, 
nocne KOToporo BKntoneH aHanoro-micf)poBO^ 



npeo6pa30BaTenb 38. PerynnpoBKa ycnneHM« 
ncnonb3yeTCfl b tom cnynae, ecnw 
npeo6pa30BaTenn KOAnpyioT aHanoroBbii^ 
cuman HecKonbKMMM 6nTaMM, ©AHaKO npn 
onpeAeneHHbix ycnoBn^x bo3MO>kho 
5 KOAnpoBaHne oahmm 6mtom 6e3 perynnpoBKH 
ycuneHMfl. MHcfcopMaMkm no perynnpoBKe 
ycnneHM« cjDopMnpyeTCfi b pe3ynbTaTe 

CTaTHCTUHGCKVIX BblHMCneHM^, KOTOpbie 

BbtnonHHioTC* HaA nocneAOBaTenbHocTAMM 
w Bbi6opoK MMC^poBoro cumana. 

npeo6pa30BaTenn pa6oTaKDT c nacTOTotf 
AHCKpeTM3ai4MH Fc, KOTopan npeAnoHTMTenbHO 
oonbiue yABoeHHoro 3HaHeHM« HauBbiciueW 

TpaHCCfjOpMUpOBaHHOpt HaCTOTbl , KOTOpyKD 

npeAnonaraeTCfl npuHUMaTb m noAaBaTb Ha 
15 npeo6pa30BaTenn. B KaHane GLONASS 
HauBbicujaw nacTOTa paBHa Fn, 3HaMeHne 
kotopom MO>KeT cocTaBnflTb nopnAKa 20 MFi4. Ha 
npaKTMKe b stom cnynae Heo6xoAMMa nacTOTa 
npeo6pa30BaHMfl 6onee 50 MTi^, HanpuMep 60 
MTl^. flnfl ynpotneHMfl onucaHHH 
20 npeAnonaraeTCfl, hto b KaHane GPS 
npHMeHHeTCH npeo6pa30BaTenb Toro >Ke Tuna m 
Mcnonb3yeTc« Ta we pa6onafl nacTOTa Fc, 
nocKonbKy qbopMwpyeMbie cumanbi 

nocneAOBaTenbHo o6pa6aTbiBaK)TCfl oahumh m 

TeMM >Ke CXeMaMM He3aBMCHMO OT MCTOHHUKa 

25 3tmx CMmanoB. 

npeo6pa30BaTenn 0opMnpyiOT i^ncjDpoBbie 
cumanbf, npeACTaBn^HDU^ne co6"ofl BbiAaBaewibie 
c HacTOToR Fc Bbi6opKH aHanoroBoro cumana, 
coAepwamero oAHy unu 6onee 

30 TpaHcxfopMnpoBaHHbix HecyiMux nacTOT (FtO 
An« npeo6pa30BaTenn 34, ot Ft1 ao Ftn Ann 
npeo6pa30BaTena 38), n3MeHeHHbix noA 
Ae^CTBueiw AonnepoBCKoro sqbcpeKTa v\ 
4>a30MOAynnpoBaHHbix nceBAOcnyMaCiHbiMM 
KOAaMM m HaBuraL^MOHHbiMn AaHHbiMn KawAoro 

35 M3 CnyTHMKOB, KOTOpbie "bmaut" npneMHMK. 

3th Hecymwe cooTBeTCTByjotAyjo 

MHcf>opMai^MK) qncJ)poBbie cumanbi noAaioTcw Ha 
cxeiwy 40 i^Hc^poBoCi o6paaorKH cnmanoB 
(Aanee o6o3HanaeMyKD KaK MM(t>poBO« 
npoL^eccop 40 CMmanoB), KOTopan ynpaBnfleTCf? 

40 BbiMMcnHTenbHbJM npoi^eccopoM 50, 

B3anMOAe«CTBy»oiAHM c 3TMM npoueccopoM 40 
no MHCfxDpMaLiMOHHoW aiMHe 60 h ynpaan«K)meK 
UJMHe 70. CaM BbmncnuTenbHwR npoueccop 
B3anMOAei^CTByeT c MHKponpoijeccopoM 80, 
BbinonH^ioinMM onepai^MH no BbmncneHMK) 
MecTononoweHH^ Ha ocHOBe nHc^opMai^MH, 
co6npaeMOM i4n4>poBbiM npoMeccopoM 40 m 
BbM Menu Ten bHbiM npoi^eccopoM 50. 

MHKponpoMeccop 80 ncnonb3yeT nporpaMMHoe 
o6ecneHeHne 90, KOTopoe mowho HaaBaTb KaK 

so "nporpaMMHoe o6ecneMeHne KCB" 

("KoopAHHaTa-cKopocTb-BpeMfl"), nocKonbKy 
MMeHHO 3Ta nporpaMMa Ha ocHOBe uhc|dpobo« 
MHcf)opMai^nn, BbiAaaaeMoR BbmncnnTenbHbiM 
npoi^eccopoM, paccMMTbiBaeT KoopAMHaTbi, 
CKopocTb m Bpeivin. 

55 YnpaBneHne WHKponpoi^eccopoM 80 
ocyu^ecTsnpeT nonb30BaTenb npneMHMKa t 

KOTOpbl^ MOWeT B3a H MOAe ft CTBO BaT b c 

npneMHHKOM c noMombio yHHBepcanbHbix 
nepnc}>epnftHbix ycTpoftcTB (Hanprnviep, c 
noMombio Ancnnew, KnaBMaTypbi, npMHTepa h 
go r.n.) nn6o c noMombio KHonoK ynpaaneHMfl h 
CHCTeM MHAMKai^MH cnei^HanbHoro Ha3Ha«-ieHMP. 
BbiHHcnMTenbHbift npoueccop 50 m 
MkiKDonpoueccop 80 MoryT 6bJTb coBMemeHbi m 
BbinonHeHbi b BMAe eAHHoro MHKponpoi4eccopa. 

TaKMM o6pa30M, KaK noKaaano Ha 0nr. 1, 
cymecTByeT Asa pasnMMHbix KaHana aha 
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BbiAeneHMfl none3Hofl MHc^opMai^nn m 
npuHflToro CMmana b saBMCMMoc™ ot Toro, 
KaKyio M3 ceTefl cnyTHMKOBofl cba3m - GPS hjih 
GLONASS - Tpe6yeTCfl Mcnonb30BaTb. OAHaKO 
cnenyeT OTMeTMTb, hto TaKoe peiueHne c 
pa3AenbHbiMM KaHanaMM ABnaeTCfl 
ncKniOMMTsnbHo cneACTBMeM Toro cfeaicra, hto 
pacona* MacroTa GPS-cucTeMbi, 
cocTaBJiwiomafl 1575,42 Mru;, flocTaTOMHO 
Aanexo yflaneHa ot MaKCMManbHofl MacTOTbi 
cucTeMbi GLONASS (okojio 1617 Mru\). 
PacxoweHne cocTaBnneT npn 3Tom 6onee 40 
Ml~u\ EcriM b eyAy^eM (c McnonbsoBaHneM 
6bicrpoAe«CTBy»oti^nx nonynpoBOAHUKOBbix 
TexHonoruM Ha ocHOBe GaAs, repMaHMa, 
CBepxnpoBOflHUKOB m t.a.) 6yAyT co3AaHbi 
aHanoro-qn4>poBbie npeo6pa30BaTenn, 
paooraiomMe Ha nacTOTax 100 Mri4 n 6onee, to 
KaHan An* cucTewibi GPS CTaHeT ms/ihujhum, m b 
cxeuie no qbMr. 1 Arm o6pa6oTKH ksk cumanoB 
GLONASS, TaK m cMmanoB GPS MO>KeT GbiTb 
coxpaHeH TonbKO oahh KaHan GLONASS. 
npuHunnnajibHbiM HBnHeTCfl to, mto oahoto 
KaHana aoct3Tom h o b tom cnyMae, ecnn 
Hecymafl MacTOTa L1 nepBotf ce™ AOcraTOMHo 
6/iM3Ka k HecyimiM nacTOTaM L2 BTopofi ce™. 

Ha 0nr. 2 cxeMaTMHHO noKa3aHbi 
pacnpeAeneHne Hecymefi nacTOTbi F0 
GPS-cucrreMbi m HecyLMHX nacTOT F1-Fn 
cucTeMbi GLONASS, coot BeTCT By k> u^ee 
pacnpeAeneHne TpaHcqbopMMpoBaHHofi MacroTbi 
FtO GPS-cucTeMbi (bo3mo>kho paBHofl Hynio nnn 
AonnepoBcxofl MacroTe BcneACTBue 

OTHOCHTsnbHoro ABH>KeHM« npneMHMKa M 

cnyTHMKa) M TpaHCXt>OpMMpOBaHHblX HaCTOT 

Ft1-Ftn cucTeMbi GLONASS, a TaiOKe nonoca 
nponycKaHMA LBO cfwnbTpa 22 m nonoca 
nponycicaHWfl LB1 qbunbTpa 24. PaooMa* 
MacTOTa Fc npeo6pa30BaTen« 38 
npeAnoHTMTe/ibHO 6onee mbm b 2 pa3a Bbime, 
HanpuMep cocTaanaeT 60 MTi^, HaoroTbi Ftn, 
paBHOM 20 MTu. 

Ha cfwr. 3 npeAcraBneHbi o6u\a» CTpytcrypa 
cxewibi 40 UMqbpoBotf oGpa6oTKH CMmanoB, 
Mcno/ib3yeMO^ b npeA/iaraeMOM npneMHMKe, a 
Taioice MacTb cxeMbi BbmncnuTexibHoro 
npoueccopa 50. KaK noKa3aHo Ha nepTewe, 
cxeMa 40 He coAepXMT OTAeribHbix KaHanoB aha 
o6pa6oTKn cumanoB GPS-CMcreMbi m Arm 
o6pa6oTKH cumanoB CMCTeMbi GLONASS. Ha 
ABa BXOAa ycTaHOBneHHoro Ha bxoao cxeMbi 40 
MynbTunneKcopa 102 nocrynaKrr LjMqbpoBbie 
cumaribi ot npeo6pa30BaTenetf 34 m 38, m stot 
MyribTunneKcop Ha ocHOBaHnn bboammom 
nonb30BaTeneM KOMaHAbi no3Bon«eT BbioVipaTb 
ceTb cnyTHMKOBOfi CBA3H GPS nn6o GLONASS. 
CurHa/ibi, BbiGpaHHbie MyribTunneKcopoM 102, 
o6pa6aTbiBaK>TCfl cxeMofi 40, KOTopaa 
nptiHMMaeT nn6o cnmanbi no KaHany GPS, nn6o 
aHanornMHbje cumaribi no KaHany GLONASS 
Aaace HecMOTpw Ha to, mto ohm cootb©tct By \o t 
pa3nnMHbiM Anana30HaM msctot. 

B paccMaTpuBaewioM npuwiepe cxewia 40 
o6pa6oTKH BKnionaeT HecKonbKo KaHanoB 
(o6uhho MeTbipe n 6onee), KOTopwe ABnniOTcn 
MAeHTHMHbiMM, m nooTOMy Aanee 6onee 
noAPo6HO paccMOTpeH oamh M3 hmx. Cumanbi ot 
MynbTunneKcopa nocTynaKDT bo Bee KaHanbi 
napannenbHo. Ka>KAbiR KaHan 

3anporpaMMnpoBaH Ha npneM cumanoB ot 
KOHKpeTHoro cnyTHMKa, HaxoAfltneroc* Ha nMHMM 
np«MO« bmammoctm b TOMKe pacnono>KeHMfl 
npMewiHMKa, OAHaKO nio6ofl KaHan MO>KeT 6biTb 
3anporpaMMMpoBaH Ha npMeiw CMmanoB ot 
nio6oro cnyTHMKa cmctsm GPS MnM GLONASS 
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(MnM RGIC). 

Ochobhwmm KOMnoHeHTaMM KaHana 
nanflioTCfl: 

renepaTop noKanbHoR 
TpaHcqbopMMpoBaHHo^ Hecymefc MacTOTbi, 
npeAHa3HaneHHbi« Anfl cJxjpMMpoBaHMfi 
noKanbHoro cMmana c nacTOTofl, 6nM3KO« k 
nacTOTe TpaHcc(DopMMpoBaHHbix HecymMX, 
KOTopbie Tpe6yeTc« Mcnonb30BaTb, 

- reHepaTop KOAa, npeAHa3HaMeHHbitf atia 
4>opMMpoBaHMfl noKanbHoro nceBAOcnyHa^Horo 
KOAa, MAeHTMMHoro nceBAocnyMa^HOMy koay, 
KOTopbiM Tpe6yeTcq o6Hapy>KMTb, 

KOHTyp cepBoynpasneHMn o>a3o^ 
nceBAocnyHatfHoro KOAa m o>a3o« Hecyii4eM 
MacTOTbi, KOTopbiM cJ)opMMpyeT qMqbpoBOM 
CMman cfcasoBofl olum6km HecyiAe^ m L^MqbpoBoj^ 
cm man qba30Botf olumGkm KOAa m KOTopbiPi 
cny>KMT, Bo-nepBbix, aha cepBoynpaBneHMn 
4>a3ofi (m nacTOToPi) noxanbHoro renepaTopa 
KoneoaHMtf no qba3e (m MacTOTe) CMmana, 
nocTynMBiuero ot MynbTMnneKcopa 102, m, 
BO-BTopbix, Ann cepBoynpaBneHMfl o>a30« 
noKanbHoro nceBAOcnyMa^Horo koas no qba3e 
cnyMaflHoro KOAa, npM onpeAeneHHbix ycnoBM^x 
npMcyTCTByfoiuero b cMmane, nocTynaioiAeM ot 
MynbTMnnexcopa. CMrHanbi olum6km ynpaBnflHDT 
noKanbHbiM reHepaTopoM KoneCaHM^ m 
noKanbHbiM reHepaTopoM Ko,qa m ct)opMMpyK)TC5R 
L\MO>poBbiM BbiHMcnMTenbHbiM npoL^eccopoM 50 
npM BbinonHeHMM cooTBeTCTByKDu^e^ 

nporpaMMbi. 

HM>Ke onMcaHbt paanMMHbie KOMnoHeHTbi, 
ynoMHHyTbie Bbnue m npMcyTCTByioiAMe b 
Ka>KAOM xaHane cxeMbi o6pa6oTKM cumanoB. 

XoTfl b npMeMHMKe ocymecTBnfieTc^ KaK 
cepBoynpaaneHMe qba3o^ HecyLne^, TaK m 
cepBoynpaBneHMe o>a3o^ KOAa, Ann 
BbinonHeHMfl stmx qbyHKt^M^ b cxeMe 
Mcnonb3ytoTCfl He ABa pa3AenbHbix KOHTypa 
cepBoynpaaneHMe, nocKonbKy, KaK onesMAHO M3 
nocneAyiot^ero onMcaHMW, Ha npaKTMKe ooe stm 
4>yHKLiMM cepBoynpaBneHMe "Bno>KeHbi" OAHa b 
Apyryfo. 

GPS- MnM GLONASS-CMmanbf c BbixoAa 
MynbTMnneKcopa 102 nocTynaiOT Ha ABa 
UMcfcpoBbix yMHOKMTenn 104 m 106, Ha KOTopbie 
TaiOKe noAaeTCJi i^McppoBoi^ CMman, 
cooTBeTCTByioii^MPi 3HaMeHM»o CMHyca (Ha oahh 
M3 yMHo>KMTene«) m 3HaMeHMto xocMHyca (Ha 
Apyro^ yMHO>KMTenb) nepMOAHMecKoro 
qMO>poBoro cumana c perynMpyeMO^ o>a3oPi, 
cjbopMMpyeMoro reHepaTopoM 108 c L^MqbpoBbiM 
ynpaBneHMeM qba30M. 3tot reHepaTop c 
LjMcfepoBbiM ynpaBneHMeM qba3oPi npeACTaBnneT 
cooo« ynoMAHyTbiM Bbioie reHepaTop noKanbHoi^ 
HacroTbi. HacTOTa BbmncneHUM reHepaTopa 108, 
T.e. MacTOTa, c KOTopo^ oh BbiAaeT npMpameHMfi 
qbasbi, flBnfleTcn Bbicoxo^ MacTOTO^, KOTopaa 
Aon>KHa 6biTb no Kpa^HeR Mepe BABoe Bbiiue 
MaKCMManbHOM TpaHco>opMMpoBaHHO« Hecyu^e^ 
MacTOTbi, npMcyTCTBy joined b cMFHane Ha BxoAe 
MynbTMnneKcopa. Ha npaKTMKe MacTOTa 
BbiMMcneHMM npeAnoHTMTenbHo cocTaBnneT 60 
MTq. YKa3aHHoe 3HaMeHMe MacTOTbi b npMHMMne 
coBnaflaeT c nacTOToi^ AHCKpeTM3auMM Fc 
npeo6pa30BaTenetf 34 m 38, OAHaxo oto He 
nBnneTCfl o6«3aTenbHbiM. 

TeHepaTop 108 MMeeT i^mcIdpobo^ 
ynpaBnnioiuM^ bxoa. Mepe3 KOTopbift MO>xeT 
3aAaBaTbc« 3HaqeHMe cpa30Bbix npMpai^eHM^, 
Ao6aBnneMbix npM KawAOM hobom BbNMcneHMM. 
OAHa M3 cpyHKUMfi, BbinonH^eMbix reHepaTopoM, 
o>aKTMHecKM 3aKnK>MaeTCfl b noBTopeHMM c 
MacTOTo^ Fc onepaqMM cnoxeHMfl o>a3bi 
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npeAbiflymero BbixoflHoro cum an a c 
MHKpeMeHTOM, 3aAaBaeMbiM Ha ynpasnniomeM 
BxoAe, c nonyMeHneM Ha BbixoAe cnmana c 
HOBOfl c£a30fl. B aqhhom cnynae ynpaanmomnfl 
bxoa onpeAenneT <j>a30Boe npnpameHne, 
KOTopoe npeACTaBjiaeT co6on* cyMMy cnmana 
qba30Bofl oujh6kh no KOHTypy cepBoynpaBneHnn 
(cHman ownoKn, BbMncnneMbitf BHyTpn KOHTypa 
npoueccopoM 50) n 3aAaHHb$M HaManbHbiM 
3HaneHMBM ycraBKn. Mmbhho HananbHoe 
3HaMeHne no3BonneT noKanbHOMy reHepaTopy 
cpopiwupoBaTb HOMMHa/ibHyio /lOKanbHyio 
MacroTy, cxDOTBeTCTsyjomyio tomho 

onpeAe/ieHHo^ TpaHccfjopMnpoBaHHOfl Hecymefl 
MacTOTG. 3ra TpaHcqbopMnpoBaHHan MacTora 

CXDOTBeTCTByeT C^aKTMHeCKOn* HOMUHa/lbHOW 

Hecymefl MacroTe KOHKpeTHoro cnyTHMKa 
(CMCTeMbi GPS nnn GLONASS). c KOTopon 
Tpe6yeTcn bomth b cmhxpohh3m no <$>B3e. 
HaMaribHoe 3HaneHne cnywnT Ann 
ycraHOBJieHMfl cnHxpoHMsai^nn c cnmanoM 
KOHKpeTHoro cnyTHUKa n, cneAOBaTenbHO, 
3aBncnT KaK ot Bbioopa ceTH - GPS nnn 
GLONASS, jbk n ot Bbi6opa, Ann ce™ 
GLONASS, KOHKpeTHoro cnyTHUKa. 

TaKUM o6pa30M, Ann 3aAaHHoro KaHana 
nonb30saTerib nepes MMKponpoueccop 80 
3aAaeT Tpe6yeMoe HananbHoe 3HaneHne 
ycTaBKM MacTOTbi, noAaBaeMoe Ha reHepa-rop 

108 B 3aBHCMMOCTM OT MCKOMOrO cnyTHUKa. 
KOTopoMy npucBoeH AaHHbifi KaHan. 

B npouecce nocronHHoro MTepai^noHHoro 
BbwucsneHnw KCB-3HaneHnn nporpaMMHoe 
o6ecneHeHne, ncnonb3yeMoe npn BbmncneHnn 
MecTonono^ceHHfl, b npuHunne o>opMnpyeT 
pacMBTHoe 3HaqeHne AonnepoBCKOi* MacTOTbi 
(nonyneHHoe na ocHOBaHUM pesynbTaTOB 
BbNucneHnW npeAbiAyiAero 3HaMeHnn 
KCB-3HaMeHMfl) TaKMM o6pa30M, hto b 
cooTBeTCTBMn co cxeMofl no cf)nr. 3 
ynpaanniomnfl cnman Ann reHepaTopa 108 c 
MwfcpoBbiM ynpaBneHneM MO>KeT CbJTb 
npeACTaB/ieH KaK cyMMa: 

- HananbHoro sHaneHnn, 3aAaHHoro 
nonb30BaTeneM (KOTopuB Bbionpaer nn6o 
HOMep KOHKpeTHoro cnyTHUKa GLONASS, nn6o 
Bee cnyTHUKM GPS-cncreMbi) n 
npeACTaB/iniomero co6otf 3HaneHne ycTaBKH 

HaCTOTW, 

- pacneTHoro sHaneHnn AonnepoBCKOfi 
nacTOTbi, BbNMcneHHoro nporpaMMofi KCB, n 

- cnmana <£a30Bofi oujm6kh Hecymefi, 
KOTopbin 3aMbiKaeT Kom-yp cepBoynpasneHMn. 

CyMMa pacMeTHoro 3HaneHnn AonnepoBCKofi 
nacTOTbi n cnmana c£a30Bon ownoKn Hecymefi 
npeACTasnseT co6on* cj)a ktm h ecKoe 3HaMeHne 
AonnepoBCKofl MacroTbi. LJnqbpoBofl cnman, 
npeACTaBnmomnB co6ofi 3Ty BennnnHy, 
nepeAaeTcn Ann BbmncneHnn" nponpaMMHbiM 
o6ecneneHneM 90 n nocne ijncf)poBoro AeneHHn 
Ha KosqbcfcnLjneHT, paBHbiH OTHouieHwo 
3HaMeHM« Hecymefl nacTOTbi L1 k MacTOTe KOAa 

(3TOT K03Q>0>HmieHT 3aBMCHT, cneAOBaTe/ibHO, 
ot Bbi6opa KaHana GPS mxim GLONASS), 
ncnonb3yeTcn TaK?Ke b KOHType 
cepBoynpaBneHWH koaom KaK cuman 
AonnepoBCKoro CABura. C sto« ueribio b cxeiwe 
no ct>nr. 3 npeAycMOTpeH nporpaMMMpyeMbifl 
L\nct)poBo« AeriMTenb 109, ynpaBJifleMbiR 
MMKponpoMeccopoM 80. 

TaKMM o6pa30M, reHepaTop 108 BbiAaeT 
cuman c TpeGyeMo^ TpaHc4>opMHpoBaHHofl 
MacTOToW, a era cepBoynpaaneHMe 
ocymecTBnneTCfl cumanoM 0a3OBoW ohih6km 

TaKMM 06pa30M, HTOSbl TOMHO BO^TM B 
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CMHxpoHH3M no cf>a3e m MacTOTe c cumanoM, 
nepeAaHHbiM mckomum cnyTHUKOM Ha HecymePi 
nacTOTe L1 , KOTopan cooTBeTCTByeT yKa3aHHo^ 
TpaHCX{)OpMMpOBaHHO» MacTOTe, HO KOTopan 
MO>KeT 6biTb noABepaceHa AonnepoBCKOMy 
cABury. 

B ashhom cnynae cepBoynpaBJieHne 
ocyiAecTBTifleTCfl nyTeM qncJ)poBoro 
BWHHcneHHH c ncnonb30BaHneM cnHycoHAHoK m 
KOCMHyconAHOfi c{}yHKUM« 4>a3bi, qbopMnpyeMbix 
reHepaTopoM 108. 

C m Hy con ah a 9\ n KocnHycoMAHan cpyHKL^nn 
Moryr 6biTb nonyqeHbi M3 qncppoBo^ Ta6nnqbi. C 
3to« qenbKD we>KAy BbixoAOM reHepaTopa 108 m 
yMHo>KMTennMM 104 n 106 npeAyciwoTpeHO 
3anoMMHaK>a4ee ycTpoMCTBo 110 Tuna nn3Y Ann 
3HaneHM« cnHycoB n 3anoMMHaK)U4ee 
ycTpoMCTBo 112 Tuna nn3Y Ann 3HaneHMPi 

KOCH Hy COB. 

BbixoAHbie cumanN yMHO>KMTene« 
npeACTaBnnioT co6o^, cneAOBaTenbHO, Asa 
CABnHyTbix no <pa3e Ha 90° (nnw KBaApaTypHbix) 
cnrHana, b cneicrpax KOTopbix npucyTCTByeT 
HMSKonacTOTHan cocTaBnnKDinan, 
npeACTaBnn toucan co6o^ cABnr Me>KAy 
TpaHccjDopMi/ipoBaHHOM HacTOTO^ npMHnToro 
cnyTHMKOBoro cnmana m nacTOToPi noKanbHo 
qbopMHpyeMoro cumana. 3Ta cocTaBnnHDiAan 
CABHra ncnonb3yeTcn Ann qbopMMpOBaHnn 
ynoMnHyToro cnmana 0a3OBO« oujm6km 
Hecymefi, KOTopbin cTpeMHTcn coKpaTMTb cABnr 
AO Hynn. 

3aTeM BbixoAHbie cnmanbi yMHoaoiTeneM 
104 m 106 b ynoMnHyTOM Bbitue KOHrype 
cepBoynpaBneHMn noABepratoTcn Koppennunn c 
i^enbjo o6napy>KMTb HanHMMe b npnHnTOM 
CMmane nceBAocnyHaCiHoro koas, 

coot BeTCT By to ti^e ro MCKOMOiwy cnyTHMKy. TaKMM 
o6pa3CM, 3th cnmanbi, KOTopwe no cyu^ecTBy 
npoMOAynvipoBaHbt MSBecTHbfM 
nceBAocnyMafiHbiM koaom, nepeAaHHbiM 
cnyTHUKOM, KOTopwi^ TpeoyeTcn ncnonb30BaTb 
Ann M3MepeHnn, noABepraioTcn Koppennmw c 
MAeHTMHHbiM nceBAOcnyMa^HbiM koaom, 
cqbopMnpoBaHHbiM noKanbHo reHepaTopoM 114. 
B pe3ynbTaTe onepai^nn Koppenni^nn 
qbopMnpyioTcn Koppenni4noHHbie cnmanbi , 
KOTopbie ncnonb3yK>Tcn Ann CABnra MOMeHTa 
Hanana noKanbHoro KOAa (momcht. 
o6o3HaMeHHbifl (nnn TernpoBaHHbiR) 

"MOMeHTHbiM" 6htom) ao Tex nop, noKa 
KoppennunoHHbiW cnman He noKa>KeT, mto 
noKanbHbiR koa n npnHnTbi^ koa a6conK)THO 
cnHxpoHHbi. KoppennunoHHbiK cnman coA©P>KnT 
Koppenni4noHHbiC^ nnK nn6o KOppenm^nn paBHa 
Hynio (b 3aBncnMocTn ot Tnna KoppennTopa), 
hto yKa3biBaeT Ha cnHxpoHn3M. flanee 
Heo6xoAnMO nnujb onpeAennTb momcht Hanana 
qbopMnpoBaHnn noKanbHoro KOAa Ann 
Haxo>KAeHnn MecTonono>KeHnn cnyTHnKa nyTeM 
nocneAyioiuero BbinncneHnn. 3tot MOMeHT 
Hanana onpeAenneTcn nyTeM aHann3a 
cocTonHnn nceBAOcnyHaRHoro KOAa b 3aAaHHbi8 
MOMeHT epeMeHn n nyTeM aHann3a c|Da3bi 
reHepaTopa, KOTopbiW ynpasnneT reHepaTopoM 
114 KOAa. MnKponpoi^eccop 80 onpeAenneT 
AaHHbii^ MOMeHT n co6npaeT 3Ty MHcpopMai^nio, 
KOTopan ncnonbsyeTcn KCB-nporpaMMofi 90. 

nocKonbKy KOHTyp Koppenni^nn KOAa 
M BJio>KeH" b KOHTyp cepBoynpaBneHnn 0a3o« 
Hecymefi, AonnepoBCKnR scjjqbeKT, 

npncyTCTByiomn^ b npnHnTOM cnmane n, 
cneAOBaTenbHO, b MacTOTe n3MeneHn^ 
npnHnToro nceBAOcnyMa^Horo KOAa, He BnnneT 
Ha pe3ynbTaT Koppenm^nn: noKanbHbia koa 
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cpopMkipyeTCfl Ha MacTcrre M3MeHeHMfl, 
ynpaBneHne KOTopofi ocymecTBrmeTCfl no 
nacTOTe cfjaKTMMecKn npnH5iTo« Hecymefi, 
KOMneHcupyfl n»o6yio otun6Ky cnHxpoHH3amdn, 

Bbl3BaHHyK> AonnepoBCKMM 3Cfx}>eKTOM. 

nporpaMMnpyeMbift AennTeiib 109 y^acTByeT b 
yKa3aHHO« Koppexunn Aon/iepoBCKoi* nacTOTbi, 
BHocfl nonpaBKy b cm man 0a3OBoPi oujm6km 
KOAa, cf>opMnpyeMbiPi nyTeM tjMqbpoBoro 
BbisncneHun b KOHType cepBoynpaB/ieHMfl. 

Ha reHeparop 114 noKanbHoro KOAa 
noflaeTCfl cMHxpocnman (Ana ynpaaneHMH 
M3MeHeHHflMM KOAa) or reHepaTopa 116 c 
UMcfepoBbiM ynpaBneHneM (pazoft. Ha 
ynpaBJifi to lijh ft bxoa aroro reHepaTopa noAaeicn 
a/iman c$>a30Bo& olumokm KOAa c nonpaBKOfi Ha 
AoruiepoBCKMft acfcqbeKT, T.e. Ha stot reHeparop, 
cneAOBarenbHO, nocrynaeT cuman, KoropbiM 
npeACTaB/ifler cooofl pacxo>KAeHMe b 
cnHxpoHM3aunn noKanbHoro KOAa n npuHnroro 
KOAa m KOTopbiK ^BrifleTCfl pe3ynbraTOM 
Koppen«UMH iwe>KAy stmmh AByMH koasmh m 
"cTpeMHTCfl" npuBecTn 0a3y m nacroTy 
JioKanbHoro nceBAOcnynaflHoro KOAa k cf)a3e m 
MacroTe nAeHTMMHoro KOAa, npucyTCTBytoii^ero b 
CMmane, npnH«TOM ot MCKOMoro cnyTHMKa. 
HacTora AncKpeTM3aL^nn 3Toro reHepaTopa 
(nacTOTa, c Koropoft BbiMMcnaioTCfl c£a30Bbie 
BbioopKn nyTeivi nocneAOBaTeribHbix 

npupameHMft) npeAnoMTHTe/ibHo npeAcraBnaeT 
co6oPt i^enoMMcneHHyKD sennHMHy Fc/k, KpaTHyio 
HacroTe AMCKpeTM3ai4MM Fc. 

TeHepaTop 116 b KawAbifl MOMem BpeMenn 
BWAaeT 3HaneHMe cf>a3bi, KOTopoe MOKeT 6birb 
CMHTaHO (An« BbinncneHUfl KCB-3HaHeHHfl)» ho 
KOTopoe npeACTaB/i«eT cocofl CMman nepeHoca 

(MJ1M "CKB03HOft nepeHOC"), KOTOpblfl c BWXOAa 

3Toro reHepaTopa noAaeTcn Ha reHepaTop 114 
KOAa An* onpeAeneHMH mombhtob H3MeHeHM« 
noKanbHoro KOAa. 

TeHepaTop nceBAOcnyHafiHoro KOAa 
flBrifleTCfl nporpaMMnpyeMbiM, T.e. oh Mo>KeT 
4)opMnpoBaTb jiK)6yK> nceBAocnyHaftHyK) 
nocneAOBaTenbHOCTb H3 Ljenoro p«Aa 
nocneAOBaTenbHocTeft, npuH^Tbix b 
GPS-cucTeMe m cMcreMe GLONASS m, 

B03MO>KHO, TaiOKe B APy™X CMCTeMaX. C 3TOtf 

tjenbio reHepaTop nMeeT bxoa Bbi6opa KOAa, Ha 
KOTopbiM nocTynaeT KOMaHAa, 3aAaiomafl oamh 

H3 N B03MO>KHbIX HOMepOB 

nocneAOBaTenbHOCTeft. 3Ta KOMaHAa bboahtch 
nonb30BaTeneM m, cneAOBaTenbHo, 

ynpaBTifltoiAMM MMKponpoLjeccopoM 80. 

Kopperifii^nfl BbinonHfieTCfl nyTeM 
nepeMHOxeHHH noKanbHoro KOAa m 
oun4)poBaHHoro cumana, nonyneHHoro b cbok? 
oMepeAb npon3BeAeHneM noKanbHOH* Hecymefl 
HacTOTbi Ha cooTBeTCTBytomee 3HaneHne cnHyca 
\at\\a KOCMHyca. TaKUM o6pa30M, KaHanbi CMHyca 
n KOCMHyca aHanorMHHO ncxoAHOMy 
oi^M0poBaHHOMy cm many coAepKaT 
MHcJ)opMai4MK) o nceBAOcnyMaftHoft MOAy/i«UMM, 
nepeAaHHyK) cnyTHMKOM, mto o6ecneMMBaeT 
ocymecTBrieHne KoppermuMM b gtmx KaHanax. 

JloKanbHbift nceBAocnyMaflHbitf koa. 
0opMnpyeMbi« reHepaTopoM 114, MoxeT 
HenocpeACTBeHHo Mcno/ib30BaTbCfl An« 
KoppenflMMM c cumanaMU, npMHWTbiMM ot 
cnyTHMKa. Oah3ko b oemeM cnyMae 
npeAnoMTMTe/ibHo Bbino/iHflTb 6onee TOMHyio 
KOppenflMMio c Mcnorib30BaHMeM kbk caMoro 
KOAa, TaK m onepewaioLnero, T.e. c He6onbLUMM 
onepeKeHneM, m/mjim 3ana3AbtBa»oii4ero, t. e. c 
He6onbtuofi saAep^o^, KOAa. OCbiHHO mokho 
Mcnonb30BaTb cneAytoi^Me KOAbi: 
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- KOA P0, HaSblBaeMblH TOMHbIM koaom 
(CMHXDOHHblM C KOAOM , OOHapyweHHbJM B 

npuHRTOM co cnyTHMKa cm mane), 

- onepewaHDtuMfl koa E, HaMMHaioujMftcfl b 
6onee paHHMft mombht (b momcht, 

COOTBBTCTByiOl^Mft MMHMMaflbHOMy BDeMeHHOMy 

MHTepBany, pa3AennjOLi^eMy ABa oneMeHTapHux 

M3MeHeHMfl KOAa), M 

- 3ana3AbiBaioiMM« koa L HaHMHaiomMftc« b 
6onee no3AHMfi MOMemv 

npocTafl o6pa6oTKa coctomt b BbinonHeHMM 

KOpperiflL^MM C TOMHbtM KOAOM P M pa3HOCTbK) 

Me>KAy KOAa mm E m L. Ha cf>Mr. 3 noKa3aHa 
KOM6MHaqMOHHa« cxeMa 118, coeAMHeHHan c 
bwxoaom reHepaTopa 114 m cf)opMMpyK>maH M3 
BbixoAHoro KOAa reHepaTopa TOMHbifi koa P m 
pa3HOCTb koaob E-L. 

Kopperifli^Mfl ocymecTBrmeTc* c noMou^bK) 

l4MC)3pOBblX yMHO)KMTeneft M L^MCjjpOBblX 

0nribTpoB, KOTopbie npeAycMOTpeHbi b 

KBaApaTypHblX (CMHyCOMAHOM M KOCMHycOMAHOM) 

KaHanax KOHTypa cepBoynpasneHMfl, a MMeHHo, 
coeAHHeHbi c BbixoAaMU y m ho>km Ten e m 104 m 
106. Cuman CMHyconAHoro KaHana m cMman 
KocMHycoMAHoro KaHana c noMombio i^Mcf)poBbix 
yMHOXMTeneR 120, 122, 124, 126 yMHoxajOTCH, 

BO-nepBblX, Ha TOMHbIM KOA P0 M, BO-BTOpblX, Ha 

pa3HOCTb koaob E-L, mto no3BonfleT b nKD6oft 

MOMeHT BpeMeHM yMHO>KMTb L^MC^pOByK) 

BenMHMHy (HanpMMep, koam po Ba h Hy io 13 
©MTaMn) Ha Cur noKanbHoro nceBAocnyMaMHoro 
KOAa. 

BbixoAHbie CMmanbi yMHO>KMTeneft 120-126 
noAaKDTCfl Ha UMC^poBbie ct)MnbTpbi 130-136, 
npeACTasnflioiAMe cooom MHTerpaTopbi co 
c6pocoM, cf>yHKi^MOHanbHoe Ha3HaMeHMe 

KOTOpbJX 3aKnK)MaeTCfl b MHTerpMpOBaHMM 

pe3ynbTaTOB yMHo>KeHM« b TeMeHMe 1 mc, mto 
cooTBeTCTByeT nonHof^ An m Ten b h octm 
nceBAOcnynaftHOM nocneAOBaTenbHOCTM, m 
nepMOA^necKOM o^HyneHMM no OKOHMaHMM 
Ka>KAoft nocneAOBaTenbHOCTM. HHTerpMpoBaHMe 
3aKntoMaeTCfl b HaKonneHMM b cneTHMKe, 
coAep>KMMoe KOToporo yBenMHMBaeTcn, 
yMeHbuuaeTCfl mjim ocTaeTcn HeM3MeHHbiM b 

33 BM CUM OCTM OT 3HaKa M BenMMMHbf L^MCppOBOrO 

cMmana, KOTopbift noAaeTcn Ha bxoa cneTHMKa 
ot npeAiuecTByiomero yMHO>KMTenfl. Bo3BpaT b 
HyneBoe cocroflHMe ynpaBnfieTC^ 

XapaKTepMCTMMeCKMM ("MOMeHTHbIM") 6MTOM 

tohhom nocneAOBaTenbHOCTM. YKa3aHHbre 
MHTerpaTopbi BbiAaioT HM3KOMacTOTHbie CMmanbi 
(1 KriO lp, Q p , l d , Q d AnMHoft, HanpMMep, 8 6mt 
Ka^bift, KOTopbie flannioTCfl ochoboB 
Koppen«L^MOHHO« cpyHKi^nM. 3tm CMmanbi, TaKMM 
o6pa30M, oTpa>KaioT KoppenflL\Mio 

COOTBeTCTBeHHO B CM Hy CO H AH O M M 

KOCMHycOMAHOM KaHanax c koaom P0 m 
pa3HOCTHbiM koaom E-L. flanee CMrHanbi 
noAatoTCfl Ha BbiMMcnMTenbHbift npot4eccop 50, 

BblMMCnflKOlAMfi Ha OCHOBaHMM 3TMX CMmanoB 

CMman <£a30Bofl oujmCkm KOAa, KOTopbift 
noAaeTca Ha reHepaTop 116, 3aMbiKa« TeM 
caMbiM KOHTyp cepBoynpaBneHMfl c)3a30M 
Hecymefl. 

CnenyeT oTMeTMTb, mto 

Cf)yHKUMOHMpOBaHMeM <J)MnbTpOB 130-136 

MacTMMHO ynpaBnneT nporpaMMHoe 
ooecne^eHMe m mto sto qbyHKi^MOHnpoBaHMe 

MO>KeT M3MeH«TbCfl B 33BMCMMOCTM OT pe>KMMa 

pa6oTbi, T.e. b CMCTeMe GPS MnM GLONASS, c 
Uenbio ynecTb HeoonbiuMe pa3nMMMH, TaKMe kbk 
OTnMHue MacTOTbi KOAa. 

CMman cf)a30B0ft oujm6km Hecyineft 
4>opMMpyeTCfl b pe3ynbTaTe BbNHcneHMfl 
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cf)yHKi4MM BMAa arctan(Qp/l p ) b A^CKpuMMHaTope 
138 m nocneAyioineM cf»nnbTpe 140. ripn 
BbiHMcneHnn cMmana 4>a30BoB olum6km 
Hecymefl He ncnonb3yeTCfl KoppennLjMfl c 

pa3HOCTHblM koaom E-L. 

Cuman 0a3OBOfl olum6km Ko^a 
0opMnpyeTCfl b pe3y/ibTaTe BbiMMcneHMfl, 
HanpHMep, cyMMbi npoM3BeAeHMfl Q^lp + 
Qpold b m cKp hmm h aTopa 142 m nocneflyioLneM 

LIMCfrpOBOM 4)MflbTpe 144 OMeHb HM3KMX MaCTOT. 

npn BbiHucjiSHnn Mcnonb3yeTCfl Koppexiflt^Mfl c 

TOMHbIM KOAOM H KOppeHHLlMfl C pa3HOCTHblM 
KOAOM. 

CMman c£a30Bot* oujmokm KO/^a m cuman 
cpasoBOtf olum6km HecyLnefi coAepwaT 
HHc{)opMaMMK>, KOTopaw mo>kbt 6biTb nepeAaHa 
Ha BbiHuc/iMTeribHbi^ npoL\eccop 50 n npM 
Heo6xoAMMOcrn Ha MMKponpoi^eccop 80 c 
Men bio BbMucnuTb MecTonono>KeHne 
(KCB-3HaMeHne) npneMHMKa. HanpMMep, stm 
cuma/ibi no cymecTBy coAepxaT Haoop AaHHbix 
o AonnepoBCKOM cABure, Ha ocHOBaHnn KOTopbix 
mo>kho HaPiTM cKopocTb np^eMHMKa 

OTHOCMTe/lbHO cnyTHHKa. 

Ha npaKTUKe nporpaMMHoe o6ecneMeHne 
Ann BbiMMc/ieHMfl KCB-SHaneHun BbiAaeT 
QAHOBpeMeHHo bo Bee KaHanbi MMny/ibc 
CHMTbiBaHMfl, no KOTopoMy b MOMeHT ero 

nOflBJieHUfl CHMTblBaiOTCfl COCTOWHUe Cf)a3bl 

Hecymeft, cocTOAHne c£>a3bi KOAa m 3HaMeHne 
KOAa. 3tm Tpn Haoopa AaHHbix, 
cxfcopMMpoBaHHbie KOHTypaMM cepBoynpaBneHMfi 
Ka>KAoro KaHana, no3BOJi*ioT BbinncnMTb 
paccTo«Hne ot npneMHwca ao KaacAoro H3 

HeCKOJIbKMX BMAMMblX CnyTHMKOB. 

Ha cf)nr. 3 noKa3aHbi perncTpbi 146, 147, 
148, b KOTopwe npM noflBneHnn nMny/ibca 

CHMTblBaHMH COOT BeTCTBe H HO 3anf1CblBaiOTCfl 

cneAyiomMe BerinHUHbi: 

3HaMeHMe <$>a3bi reHepaTopa 108, 
OTpawaiomee 3HaneHne cf)a3bi HecymeE b 

AaHHbIM MOMeHT, 

- cocTOflHue nceBAocnyMa^Horo KOAa b stot 
MOMeHT, onHCbiBaeMoe, HanpuMep, 10 
SHanamnMM 6MTaMM, npncyTCTByK>mi/iMM b 
BbixoAHbix cumanax, napanneribHo 
BbiflaBaeMbix reHepaTopoM 114 KOfla, n 

- TOHHoe 3HaMeHne cf)a3bi KOAa b npeAenax 
HeKOToporo MHTepBana BpeMeHU, 
onpeAe/meMoe tohhom <£a3oii reHepaTopa 116. 

HaBnrai4MOHHbie AaHHbie, nepeAaBaeMbie 
cnyTHMKOM c ncnonb30BaHneM OTHOCMTenbHofl 
cfca30Botf MaHnny/iJiLinn Ha hmskmx nacTOTax (50 
hjim 100 TL0, oObiHHO Aa koah py k)tcw b cxeMe 
150 BbiHucriMTejibHoro npoueccopa 50, KOTopaa 
o6Hapy>KMBaeT M3MeHeHMfl cf>a3bi b 

COOTBeTCTBHH C HaBHraL^HOHHblMM AaHHblMH, 

nepeAana KOTopbix, KpOMe Toro, 

CMHXpOHM3HpOBaHa "MOMeHTHbIM" 6MTOM 

nceBAOcnyHafiHbix nocneAosaTenbHocreM . 
HaBuraunoHHbie AaHHwe Aanee Mcnonb3yioTcfl 
nporpaMMHbiM o6ecneHeHneM 90 aha 
BbtMncneHMfl KCB-3HaMeHnn. Eonee Toro, 
o6Hapy>KeHHbie AaHHbie yMMTbiBaioTcn 
BbiMncnuTe/ibHbiM npoLieccopoM 50 m cxeMoft 40 
c toB ueribio, MToGbi OTHocnLLinecfl k stum 
AaHHbiM M3MeHeHMfl He co3AaBa/iw noMex b 
KOHrype cepBoynpaB/ieHnn. 

TaKMM o6pa30M, b npMBeAOHHOM Bbinie 
onucannn npeACTaBneHa o6iAan cTpyicrypa 
npeAnaraeMoro comacHO nso6peTeHHio 
npneMHMKa, no3BonniOLqero ncnoribaoBaTb numb 
orpaHMMeHHoe micno KaHanoB An« npneMa 
cumanoB c xiio6o« M3 HecKO/ibKnx Tnnos ceTeW 

CnyTHMKOBOR CBA3H. CjieAyeT OTMeTMTb, MTO 
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xoth CTpyicrypa npneMHUKa onucaHa Ha 
npuMepe oopaooTKn cumanoB na Hecyimix 
nacTOTax L1 , OHa paBHbiM o6pa30M npuMeHMMa 
n K o6pa6oTKe cumanoB Ha Hecymux MacTOTax 
L2. KaHanbi LiucfrpoBoi* o6pa6oTKM o6iAero 
HasHaqeHMn, ncno/ib3yeMbie a^h Hecymuix L1, 
ananorvmHo MoryT ncnorib30BaTbCfl TaioKe An« 
nacTOT L2 CMCTeM GPS m GLONASS, npn stom 
Hecya^ne MacTOTbi L2 Aon^Hbi 6biTb 
TpaHC<t)opMnpoBaHbi b Taxne Anana30Hbi HacroT, 
b KOTopux pa6oTaioT 3th KaHaxibi. B APyroM 
BapwaHTe oahm m Te >Ke KaHanw MoryT 
McnoribsoBaTbCH Ann MacTOTbi L1 v\ at»h MacTOTbi 
L2 npM MepeAyioii4eMCfl TpaHc0opMnpoBaHnn 
nacTOT L1 n L2 m npn BpeMeHHOM ynnoTHeHUM 
cumanoB Ha MacrroTax L1 m L2.8 

Oopwsyna M3o6peTeHMfl: 

1. npneMHMK cnyTHMKOBbix cumanoB, 
KOTopw^ MO>KeT npHHUMaTb m o6pa6aTbiBaTb 
CMmaribi, nepeAaBaeMbie cnyTHnxaMn, 
npnHaAne>KaLnnMH ceTM c eAMHCTBeHHoK 
Hecymefi MacTOTO^ , m cumaribi, nepeAaBaeMbie 
cnyTHMKaMM, npnHaAne>KamnMM ceTM c 

HeCKOJlbKMMH Hecyil^MMH HaCTOTaMM, M KOTOpblK 

BKfiiOMaeT L^enb (10, 12, 14, 16, 18. 34, 38) 
npneMa paAnocurHanoB, BicnioMaioiAyio cxeMbi 
Ann TpaHccj^opMnpoBaHMfl npwHHTbix Hecymux 

HaCTOT B HeCKOJlbKO TpaHCCflOpMMpOBaHHblX 

nacTOT, OT/inHHbix ot npuHAToK Hecymefi 
MacTOTbi, no KpaMHew Mepe oahh 
aHanoro-Lincf)poBoR npeo6pa30BaTerib (38) Anfi 
npeoGpa30BaHM« TpaHc4)opMnpoBaHHbix TaKMM 
nyTeM curHaxiOB b qncf)pOBO^ cuman c 

HeCKOJlbKHMM TpaHC<£>OpMUpOBaHHblMM 
HecyU4HMM MaCTOTaMM, COOTBeTCTByiOlUMMM 
H eCKOJI b KM M CnyTHMK3M, CMma/lbl C KOTOpblX 
npMHMMaiOTCfl OAHOBpeMeHHO M KOTOpbie 

ocymecTBnnioT nepeAaMy Ha pa3JiMMHbix 
nacTOTax, no KpaMHeM Mepe oamh KaHan 

LlMCf)pOBO^ 06pa60TKM CMTHariOB, B KOTOpblPl 

nocTynaeT LtMc{)pOBotf CMman c h ecKon bKM m m 

TpaHCCpOpMMDOBaHHblMM Hecyii^MMM MaCTOT3MM, 
OTJ1MHaiOU4MMCfl TeM, HTO Ka^AblW M3 KaHanoB 
l|MC})pOBOM 06pa60TKM CMTHanOB BKHIOHaeT 

KOHTyp cepsoynpaBneHMfl 0a3Oi^ 
nceBAocnyMa^Horo KOAa m c()a30« 
TpaHc4)OpMMpoBaHHoW HecyLueM nacTOTbi, 
KOTopufl BKnioHaeT, Bo-nepBbJx, no Kpai^HeM 
Mepe oamh reHepaTop (108) c Liwct>poBbiM 
ynpasneHMeM c^asoW, ynpaBri«eMbi^ CMmanoM 
ycTaBKM nacTOTbi m CMmanoM 4>a30BoW ohim6km 
m, Bo-BTopbix, nporpaMMMpyeMbi^ reHepaTop 
(114) noKa/ibHoro nceBAOcnyHaMHoro KOAa, 
ycTpo^cTBO Bbioopa KOAa, no3BoriflioLL\ee 
no/ib30BaTejiK) noAaBaTb Ha reHepaTop (114) 
noKanbHoro nceBAocnyna^Horo KOAa 

CMman Ann BbiGopa ©AHoro KOAa M3 

HeCKOJlbKMX B03MO>KHblX KOAOB, TA© 3TM 
pa3T1MMHbie KOAbl COOTBeTCTByiOT pa3T1MMHblM 

cnyTHMKaM AByx cereM cba3m, yarpotfcTBO 
Bbioopa MacTOTbi, no3Bon«»oinee norib30BaTenio 
noAaBaTb Ha reHepaTop (108) c t4M0pOBbiM 
ynpaBneHMeM c})a3bi oamh M3 HecKon bKMx 
B03MO>KHbix CMrHanoB ycTaBKM nacTOTbi, rAe 3TM 

pa3JlMHHbie CMrHaXlbl COOTBeTCTByiOT pa3JlMMHblM 
CnyTHMKaM BTOpO^ C6TM CBA3M, a TaiOKe BCeM 

cnyTHMKaM nepBoR ceTM cb«3m, m ycTpo^CTBO 
(50, 80) Ann BbiMMcneHMn MecTonoxiOKeHMn no 

L^MCt>pOBblM 3HaSeHMflM, BblAaHHbIM KOHTyDOM 

cepaoynpaBiieHMfl cfiasoPi nceBAOcnyHaMHoro 
KOAa m <t>a3ofl TpaHccJ)opMMpoBaHHoR HecymeW 

MaCTOTbl. 

2. npneMHMK no n.1, oT/iMHaiomMKcyi TeM, 
hto HacTOTa a^c Kpe t m 3a 14 M M (F c ), c KOTopoW 
pa6oTaeT aHanoro-LiMc})poBOM npeo6pa30BaTejib 
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(38), 6onee MeM b Asa pa3a npeBbuuaeT 
Hau6onbiuee 3HaMeHMe TpaHccfcopMMpoBaHHOM 
Hecymefi HacTOTbi, npncyTCTByiomefl b 
cumanax, KOTopwe MoryT nocTynaTb Ha stot 
npeo6pa30BaTexib ot cxeM TpaHotfcopMMpoBaHMn 

HaCTOTbl. 

3. npneMHUK no n.2, oTnHnaKnuiiflcfl tgm, 
hto oh BKHJOMaeT BTopoR aHanoro-uMcfcpoBoa 
npeo6pa30BaTenb (34) atih npneivia cumanoB no 
KpafiHefi Mepe c oahoA ApyroB 

TpaHC(})OpMHpOBaHHOR HaCTOTOfl M 

MynbTunneKcop (102) Ann nepeAana cumana c 
BbixoAa OAHoro nnn APyroro npeo6pa30BaTen« 
B KaHanbi un<fcpoBo& o6pa6oTKM CMmanoB. 

4. npneMHUK no nio6oMy H3 nn.1 - 3, 
OTnunaioinuBcfl TeM, hto pa3nwHHbie cumanbi 
ycTaBKH MacTOTbi BosAef^cTByioT Ha reHepaiop 
(108) c L4Mcf5poBbiM ynpaB/ieHneM qbasbi TaK, hto 
nocneAHM^ BbiAaeT cooTBSTCTByioiuMe 
HOMMHanbHbie HacTOTbi, KOTopbie paBHbi 

3HaMeHHflM TpaHCCf)OpMHpOBaHHblX MaCTOT, 

cooTBeTCTBywLUMM pe3ynbraTy 
TpaHcxfjopMnpoBaHUfl paaniiMHbix HOMUHanbHbix 
Hecyi^nx nacTOT cnyTHMKOB AByx ceTetf. 

5. npneMHMK no n.1, OTnfMaK>mu8cfl TeM, 
mto nacTOTa BbiMncneHMft, c KOTopofl pa6oTaeT 
reHepaTop (108) c ijnqbpoBbiM ynpaBneHneM 
qbasoB, 6onee hsm b ABa pa3a npeBbiiuaeT 
Han6o/ibujee 3HaneHne TpaHcqbopMHpoBaHHofl 

HaCTOTbl. 

6. ripn©MHHK no nracoMy us nn.1 - 5, 

OTJlMMaK>l4MMC51 TeM, HTO KOHTyp 

cepBoynpaBTieHMfl cj)a30fi nceBAOcnyHaflHoro 
KOAa m qbasofi TpaHccjDopMnpoBaHHO^ Hecymefi 
nacTOTW coAepacuT ycTpoficTBO (110) Ana 
BbiHMcneHn« CMHyca m KocuHyca <fca3bi 
nepnoAMHecKoro KoneoaHMfl Ha BbixoAe 
reHepaTopa (108) c i4Ho>poBbiM ynpasneHiieM 
qba3o8 m ycTpoBcTBo (104, 106) aha yMHOweHH* 
nonyneHHbix TaKUM nyTeM 3HaneHnR CMHyca w 
KOCMHyca Ha ouMqbpoBaHHbifi BbDCOAHoB CHfHan 
i\env\ npneiwia c nonyneHHeM AByx KBaApaTypHwx 
cumanoB. 

7. npneMHUK no n. 6, OTnHMajomwtfcfl TeM, 
hto reHepaTop (114) noKa/ibHoro 
nceBAOcnynartHoro KOAa Mo>KeT 4>opMupoBaTb 
noKanbHbifi tohhuH koa, onepe>KaK)mnfi koa h 
3ana3AbiBaioii4MK koa h npeAycMOTpeHo 
ycTpo«CTBO (120 - 126) Ann yMHoaceHun 
KBaApaTypHbix cumanoB Ha TOMHbiB noKanbHbifl 
nceBAocnynafiHbiB koa m Ha pa3HOCTb 
onepe>KaK)u^ero m 3ana3AbiBaiou^ero noKanbHbix 
nceBAOcnyHa^Hbix koaob. 

8. npneMHHK no nioooMy M3 nn.1 - 7, 
OTnunaioLUki&cfl TeM, mto reHepaTop (114) 
noKanbHoro nceBAocnynaRHoro KOAa 
ynpaBJifleTca TaKTOBbiM reHepaTopoM, 
npeACTasnflKDi^HM co6o8 reHepaTop (116) c 
UnqbpoBbiM ynpaBneHneM cfca3otf, Ha KOTopufl b 
KanecTBe L\no>poBoro BxoAHoro cumana 
noAaeTcn cuman o>a30Bofl owh6kh KOAa, 
KOTopbi^ OTpa>KaeT pacxo>KAeHne b 
cnHxpoHH3aunn Me>KAy koaom, cfopMwpyeMbiM 
noKanbHo reHepaTopoM KOAa, n MAeHTMHHbiM 
koaom, npHcyTCTByrcmuM b CMmane, npuHHTOM 
co cnyTHHKa. 

9. npneMHMK no nioooMy us nn. 1 - 8, 
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OTnHHatoiAMflCfl TeM, hto cxeMbi Ann 

TpaHCqtopMMDOBaHMfl npMHHTblX HecyiAMx 
HaCTOT B HeCKOnbKO TpaHC(|)OpMHpOBaHHWX 
HaCTOT BKniOHaHDT KOHeHHbl« KaCKaA c AByMfl 

pa3AenbHbiMM KaHamaMM, b oamh W3 kotopwx 
nocTynaioT cMmanbi ot ce™ c eAUHCTBeHHoW 
nacTOToW, a b Apyrofi nocTynawT cumajibi ot 

CeTH C HeCKOJlbKHMM HaCTOTaMM, M 3TOT BTOpo« 

KaHan BK/nonaeT eAUHbi^ o6mnfi reHepaTop 
(OL3), KOTopbi^ ocyu^ecTBJifleT 
TpaHcqbopMnpoBaHwe pa3nnHHbix Hecyimix 

HaCTOT B HeCKOJlbKO pa3TIMHHblX 

TpaHCCjDOpMMpOBaHHblX HecyU^MX HaCTOT. 

10. Cnoco6 npneMa cny th m kob bix cumanoB 
b npweMHUKe m onpeAeneHki* MecTonono>KeHn« 
npneMHUKa Ha ocHOBe npuHATbix cumanoB, npn 
3tom cnyTHHKH npnHaAne>KaT nn6o k nepBo^ 
ceTn c eAUHCTBeHHotf Hecyu^eK nacTOTO^, nn6o 

K BTOpoR CeTH C HeCKOnbKMMM Hecyti^nMM 

nacTOTaMU, OTnMHaioiMMMCfl TeM, hto npn ero 
ocymecTBneHMn npeAycMOTpeHbi cneAyKDi^ne 
CTaAnn: npneM curHanoB HecKonbKHX cnyTHMKOB 
C nOMOllJbK) aHTeHHbl, TpaHc4)opMnpoBaHMe 
Hecyu^eK MacTOTbi pa3nnHHbix npuHATbix 
cumanoB c qbopMnpoBaHneM HecKoribKnx 
TpaHcxfopMnpoBaHHbix Hecyti^nx HaCTOT, 
OTnuHHbix ot npMHflTOM Hecyme^ nacTOTW, 
noAany HecKonbKnx oAHOBpeMeHHO npuHATbix 
Hecymux nacTOT no Kpa^He^ Mepe Ha oahh 
oClmmK aHanoro-i^McjDpoBoCi npeo6pa30BaTenb m 
npeo6pa30BaHne cooTBeTCTBytomero nonHoro 
cumana b i4nct)poByio qbopMy, noAany 
i^nc|>poBbix cumanoB U3 aHanoro-mio>poBoro 
npeo6pa30BaTenn no KpaPiHePi Mepe b oamh 
KaHan o6pa6oTKH curHanoB, KOTopw^ HBJifleTcw 
o6l4mm Ann Bcex TpaHccfxspMnpoBaHHbix 
Hecymux nacTOT, nocTynaiomux ot 
aHanoro-um$poBoro npeo6pa30BaTen«, Bbi6op 
3HaneHMfl ycTaBKn nacTOTbi, cooTBeTCTBytoi^ero 
3HaHeHMio KOHKpeTHOM TpaHcqbopMUpoBaHHofi 

HaCTOTbl, H3 HeCKOn bKMX B03MO)KHblX SHaHSHMM 
yCTaBOK, COOTBeTCTByJOmMX paSXIUHHbJM 

cnyTHMKaM, \a noAany cooTBeTCTBy*otAero 
cumsiJia ycTaBKM b reHepaTop c unc^poBbiM 
ynpaBnenweM 0a3OM tbk, MTo6bi otot reHepaTop 
o>opMnpoBan nacTOTy, coot BeTCT By \o my kd 
3HaneHn»o ycTaBKM, a TaioKe noAany b otot 
reHepaTop cumana o>a30Bo« oujm6kh, 
BbiAaBaeMoro KOHTypoM cepBoynpaBneHMfl 

0>a30«, B COCTaB KOTOpOrO BXOAUT 3TOT 

reHepaTop, Bbioop nceBAOcnynaPiHoro KOAa m 
noAany cooTBeTCTBytou^ero cumana ycTaBKM b 
nporpaMMnpyeMbi^ reHepaTop noKanbHoro 
nceBAOcnyHaPiHoro koab TaK, HTo6bi stot 
reHepaTop cpopMnpoBan oahh Tpe6yeMbifi koa 

M3 HHCna HeCKOnbKHX B03MO>KHb[X KOAOB, 

npuneM stot reHepaTop bxoamt b cocTaB 
KOHTypa cepBoynpasneHMfl, n npenycMOTpeH 
Koppen^Top, ocyiAecTBnflKDmn« CABur 
qbopMnpyeMoro KOAa TaK, hto6w oGecnennTb 

CMHXPOHH3M C MAeHTUHHblM KOAOM, 

npucyTCTByKDiMMM b MOAynnuuM cumana, 
nocTynaioinero ot npeo6pa30BaTenn, n 
BbiHucneHMe MecTonono>KeHHfl npneMHuica no 

UMO>pOBblM 3HaHeHMflM, BblAaBaeMbIM KOHTypOM 

cepBoynpaaneHMfl. 
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